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The Neglect of Well-Proven Labor 


Saving Devices. 
Nothing impresses one who goes about 


among machine shops more than the lim- 


ited local use of devices of demonstrated 
value \ device—and often one of wide 


application—which has so thoroughly 
soaked in” to the practice of one shop 
as to be a matter-of-course method of 
doing a certain class of work, will be, in 
another, entirely unknown, or, if known, 
looked upon as a curiosity of “foreign” 
practice and of doubtful value. Converse- 
ly the second shop may have features 
which the first could use with equal advan- 
tage, but of the merits of which it is ig- 
norant, or, if not ignorant, which it belit- 
tles, ignores or condemns through im- 
aginary defects—defects which the brief 
est inquiry would show to be non-exist 
ent 

Of such devices of a strictly shop nature 
ve may mention the draw-in or spring 
collet chuck 


the usefulness of this chuck would be 


lo describe or enlarge upon 


taken in many shops almost as an insult 
and at the least as kindergarten instruc 
tion, whereas, in others, such an account 
would be received with the most languid 
interest if not actual incredulity. In the 
first shop complete sets of these chucks 
will be 


with the 


found which the workmen usé 
same freedom and familiarity 


as mandrels or reamers, while in the sec- 
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ond shop only a few of the best informed 


mechanics may know of the chuck at all 


and with them it has a purely “academic” 


interest The first shop would hardly 
know how to get along without it, while 
the second, if presented with a complete 
outfit, would not know how to make us 
of it 


This condition of things is not, however, 


confined to the shop, for the drawing office 


is proportionately just as much of a sinnet 


1 


as the shop. One would fancy that 


draftsman, spending his days in inventing 


developing and designing labor-saving ma 
chinery—and all machinery is of that 
characte would of all men be alive to the 
advantages of devices to save his own ex 


ertions; in fact, the very scarcity of de 


vices for saving the draftman’s labor and 
the supposed superior intelligence and 


mental alertness of draftsmen as a class 
would lead one to expect every draftsmat 
to be familiar with the few that do ex 
as a matter of course 

And yet how many draftsmen make ust 
of the slide rul he use of this instru 
ment has, of courss nere 
in recent vears—the writer of this vividly 
recalls how his 
one involved a_ search through all the 
instrument shops of this city, and resulted 
in the purchase of a battered second-hand 
instrument as the best to be found—but 
according to our observations, the instru 
ment has not yet found its way into many 
crawing offices. Go to those who do the 
calculating and other engineering work of 
a general business or sales office and it is 
to-day rather the exception to find one 


without a slide rule on his desk, but draw- 


ing offices illustrate again the condition 


of things which we described at the open 
ing of this article Here and there one 
will be found in which the instrument is 
as much a part of every draftsman’s kit 
as a T-square or a pair of dividers, but 
in the great majority of such offices the 
draftsmen are simply in ignorance of the 
fact that they are neglecting a device 
which converts dru 


which 





a greatel per 
centage of labor than any which most of 


them can hope to ever devise, while it also 


does what no other labor-saving machine 
can do—eliminate drudgery s well as 


Save time 

Perhaps the most striking testimony we 
have ever heard of the value of this in 
strument came from one of the older gen 
erations of engineers—a man rich in years 
and honors—who was enlarging upon the 


superio1 advantages of voung men of the 
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The Billion Dollar Steel Combine. 


The air is filled with flying 
i billion-d t lat the ‘ 
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erally, will be a purchase of Mr. Carne- 
gie’s controlling interest in the Carnegie 
Company by a J. Pierpont Morgan syn- 
Individuals who would be prom- 
inently concerned in such a deal have been 


dicate. 


acting in a way tending to confirm sus- 
picions that the transaction is in prospect, 


if not actually closed, but they have stead- 


fastly refused confirmation of the story, 
until at last E. H. Gary has come out 
with a conservative confirmation. The 


stock market had already responded to the 
hope that the deal will gothrough. There is 
no reason to believe that the reports are 
‘not correct. Yet the wisdom of suspend- 
ing judgment is shown by such precedents 
as the failure to materialize of rumored 
transfer of control in the Carnegie Com- 
pany two years ago, and by the statement 
made last how much truth 
we do not pretend to say—that the Vick- 


ers-Maxim-Cramp deal, which had come 


week—with 


to be regarded as a sure thing, has fallen 
through after all. 

Around the 
Company in Morgan’s control would, or 
might, be clustered the other principal 
steel properties of the country, including 
the Federal Steel Company, the American 
Steel and Wire Company, the American 
Sheet Steel Company, and, perhaps, the 
National the 
of this combination course be 


nucleus of the Carnegie 


Tube Company. In scope 
would of 
embraced numerous coke, ore and freight 
But beyond this 


there would nat- 


transportation holdings 


billion-dollar steel trust 


urally be comprehended in its general 


scheme the immense railroad interests 


which have gradually been acquired by 


Morganandhiscoadjutors. Thisconsolida- 
tion of railways has gone on very rapidly 
of late and about all the important railroad 
interests of the country seem to be coming 
into control of Morgan, Rockefeller and 
their friends. The result of the movement 
now on foot has therefore the aspect of a 
virtual consolidation into one system of 
all the principal steel and railroad inter- 
with the Standard Oil and numerous 


Such an 


ests, 
subsidiary industries thrown in. 
organization would, of course, be utterly 
without a parallel in the previous history 
of the 

It is hard to estimate the results of such 
That 
to advance prices and _ stifle competition 


world. 


an institution. offensive measures 


would be undertaken, there is reason to 
doubt, for the men who could bring to 
pass such a brilliant piece of financiering 
must be shrewd enough to see that public 
the 
ragged edge of open war with monopolies, 
Standard Oil methods 


the 


sentiment, which is even now on 
would never allow 


to be carried out in steel market 


What was possible in the case of a com- 
modity of such restricted utility as petro- 
leum would not, and could not, be toler 
ated for a month with regard to the very 
staff of industry. 

That 


sought to a 


might be 
the 
employment of openly belligerent methods 


monopolistic ends 


limited extent without 
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is possible. But such attempts can never 
muzzle independent production in the 
steel trade. If the combine could control 
raw materials it might be otherwise. Butto 
cut off the supply of coke they would 
have to seize upon all the coal mines, and 
while it is possible they might control the 
ore supply for the time being, or even 
prevent the development of new mining 
properties in America, their competitors 
would still have recourse to foreign mines. 
Pressing affairs to such a critical stage as 
this, however, is not probably within the 
plans of the promoters ; still 
within the limits of toleration of the Am- 


less is it 


erican pec ple. 





On the Need of Education of the 
Judgment in Dealing with 
Technical Matters. * 

BY GEORGE W. DICKIE. 

Of all teachable things, the education 
of the judgment receives the least atten- 
tion, while its importance is supreme. I 
do not know of a single university that 
has a chair of common sense, and in try- 
ing to reason out why this so important 
endowment think of 
but one reason, and that is the impossibil- 
ity of finding a man to fill such a chair. 

Men in all professions are therefore left 
part of 


is not taught I can 


to acquire this most important 
their education as they acquire practical 
experience, and in most cases with as little 
success. 

It is an unfortunate condition 
that we are nearing the end of our work 


with us 


before we realize how important a factor 
judgment is in all questions of importance 
that come before us in our everyday ex- 
perience. 

Self-education in the matter of judg- 
One 
of the most important points in this pro- 
difficult to deal for 
every time it comes up it involves us in an 


ment is a life-long mental discipline. 


cess 1S very with, 
internal struggle which equally affects our 
vanity and our ease. 

This point consists in the tendency to 
self-deception in regard to the result we 
wish for. For anyone who is not brought 
daily to the necessity of self-correction 
in regard to this tendency, it is impossible 
to realize how all-powerful the tendency 
is, and how unconsciously we all yield to 
it. How eager we all are to seek for such 
evidence as may be in favor of what we 
want the result to be and to disregard 
We 


receive as friendly that which agrees with 


any evidence pointing the other way. 


our preconceived notions, and resist and 
dislike that which opposes them. 

In fact, the inclinations we exhibit to re- 
ceive and to act upon any report or opin- 
ion that harmonizes with our preconceived 
notions can be compared, in degree, only 
with the incredulity we entertain toward 
of the Pacific 


*Read before the Technical Society 
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everything that opposes them. And all 
this goes on unconsciously, while we hon- 
estly believe that our judgment is entirely 
free and unbiased. 

It is my purpose to try, in as simple 
and direct language as I am able to use, 
to point some of the ways in which we 
fail to exhibit sound judgment in dealing 
with the engineering problems that con- 
front us every day. 

In my work, how do I suffer from lack 
of judgment on the part of myself and 
those connected with me, and how could 
much of that suffering be avoided, thereby 
reaching results with less waste of labor 
and time? This is an inquiry worth mak- 
ing, even if the answer be not quite satis- 
factory. 

There is fast growing up a 
which, if I understand the direction in 
which it is moving, proposes to dispense 
with the for the 
judgment in dealing with everyday engi- 
neering problems. without 
experience, and who have never had the 
chance to acquire an educated judgment, 
are, as a rule, put in charge of very im- 
portant work, and a set of instructions is 
provided their which 1n- 
structions are supposed, if rightly carried 
out, to obviate the necessity for any exer- 
cise of judgment on the part of the per 
son in charge. 

Those of us who are carrying out large 
contracts with the and with 
some public companies find it hardly pos 
sible to get anything decided by sound 
have 


system 


necessity exercise of 


Young men 


for guidance, 


government 


judgment based on experience. I 
often tried to 
perience with young inspectors of work, 
but that kind of reasoning is not now ad- 
missible. Printed 
duced, with the intimation that these must 
be adhered to in every particular, the in 


reason from my own ex 


instructions are pro- 


spector having no discretion in the mat- 
ter. I have often traced these printed in 
structions back to their source, and found 
the author to be a man whom I would not 
like to trust with doing the work covered 
by them. 

In mechanical engineering and kindred 
business, such as shipbuilding, the great 
bulk of the designing is done by the con- 
tractor, all working plans being prepared 
by him. He is also held responsible for 
the result; yet all his plans must be sub- 
mitted to a young and, from the very nat- 
ure of the case, inexperienced inspector, 
who, however clever he may be in solving 
theoretical the de- 
vice in question, has never had to make 


questions relating to 
those things himself and to be responsible 
for their working after being made, and 
for their he said 
they would cost before he began. 


costing no more than 

Now, the young inspector reads in his 
book of instructions, generally in a preface, 
that the object of printing these instruc 
tions is for the proper protection of the 
interests of the government. 

In a decision by the Judge Advocate of 
the United States Navy. I read the other 
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day that the aim and intent of the word- 
ing of the specifications and contract for 
the building of a warship were solely to 
protect the interests of the government. 
Now, my idea has always been that the 
object of the specifications and contract, 
when fully carried out, was to produce 
the best possible warship of the kind spe- 
cified; that there were two parties to the 
contract, and that the interests of one 
needed 


other. 


much as the 


protection just as 


the decision 


The language used i1 


mentioned shows how difficult it is for an 
inspector to use sound judgment, even if 
he has it at When a plan 


pre yp se 


his command 

is presented to him by which 
the object of tl 
tion, he looks at it with the distrusting 
that 
what skill you possess to design this part 


you 


to carry out le specifica 


notion in his mind you have used 


of the work as cheaply as possible, and 
that it is stand 
you and the object of your desire; and he 


his business to between 
will not reason with you as to the why 
and without 


putting you on the defensive in regard 


wherefore of your design 
to your own character instead of that of 
your design. And when he has found out 
where he can add something to your de- 
sign, to increase its cost without spoiling 
it, he is very likely to do so, as he thereby 
tickles his own vanity by impressing you 
with his power, and cuts you out of doing 
the thing with the simplicity and economy 
that you were planning for 

This the 


judgment on the part of such an inspector 


shows need of an educated 
And of course it might be the other way. 
The 


may allow his self-interest to rob him of 


contractor, in making his design, 


all sound judgment, and his desire for a 
simple and cheap device may lead him 
into making something that would not 
properly meet the requirements of his con 
tract. What is en 
deavor both the 
growth of a sound judgment that can de 


needed is an honest 


on sides to cultivate 


cide technical questions altogether apart 
from the personal interests of the parties 

In no question is sound judgment, based 
on long experience, more necessary than 
in the many disputes that arise regarding 
workmanship and material. Here, where 


educated judgment is most required, 
that hard 
fast rules interfere most with its applica- 
tion. When I look back over the many 
battles I 


demanded their pound of flesh when it 


an 


we find self-interest and and 


have had with inspectors who 


could not possibly be got without blood 
sometimes all the judgment lacking on the 
one side, and sometimes on the other—I 
wonder why we should continue beating 
the air over questions that with the exer- 
cise of a small amount of sound judg 
ment would never be raised 

the 


A good many years ago, while in 


casting yard one morning, I noticed a 


wheel, which 
has, as apt to have, 
some gas checks across the back. I did 
not consider that the small defect should 


propeller casting, a solid cast 


many of them 


are 
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be any reason for condemning the casting 
That was my judgment. Perhaps | was 
assisted in forming this judgment by a 
strong desire to save the cost of another 
When the 


neer of the company tor which this wheel 


casting. superintending eng! 


was made saw the casting, he promptly 
condemned it, and no amount of reason 
ing on my part could alter his judgment 
here being no desire on his part to help 
his judgment to concur with mine, he 


would take no chances with a wheel hay 


ing any visible defect. And he believed 
that my opinion was formed entirely on 
self-intere-t, while his was founded on 


the high plane of engineering prudenc« 
In this 


thought it 


particular case | 


worth while to test the foundation upon 
which each of us based our judgment. So 
I said to him, “Your company pays fot 
this wheel 9 cents per pound, and it costs 


If | 
cents per pound instead of 
Now, I think 
that I am right in claiming that the slight 
this 
condemnation, but in order to save 
the 


my company 6 cents. make another, 


we will lose 3 


making 3 cents per pound. 


defect in casting is no ground for 


aC tual 


loss your company can have present 


wheel for 6 cents per pound.” 


“Well,” said he, “now you're talking 
reasonably. I will see our people about it 
and let you know Within an hour thi 
wheel was accepted and went into service 


and, so far as I know, had a long and use 
ful life 
Now, I 


as this 


myself might have acted just 
did, but 


illustrates how much we are 


engineer the transaction 


all influenced 
by our own desires in these questions in 
judgment, and how 


stead of by sound 


difficult it is to know when the decision 
is prompted by desire when we think we 
are exercising our judgment. Our whole 
modern method of testing and inspecting 
materials is founded on the belief that the 
an inspector is a 


for 


faculty of judgment in 


dangerous thing, and that all excuse 
its cultivation must be eliminated from his 
mental stock in trade 

The other day I 


broken up a large bronze casting that had 


saw condemned and 


cost about $3,000, because the coupons or 


test preces showed less tensile strength 
than the specifications required Che 
casting itself was perfectly sound and 
very tough; in fact. admirably suited for 


the purpose for which it was made, and 


the 
was expressed by anyone who saw it 


test 


character 
Yet. 


required to 


slightest doubt of its 


not 


because the piece was 
show 55.000 pounds tensile strength per 
inch and broke at 44,000 pounds, 
deal of lal 


dc stroved., 


sectional 
or and costly material 


the 


a great 


was deliberately 


Inspector 
claiming that he had no discretion, which 


means no judgment, to exercise; and 


when the case was appealed to a higher 


authority, that authority. who could not 


see this good piece of work, entirely suited 
for its place in the structure and with 
ample margin of strength, simply sent to 
, page 184.) 


(Concluded on 
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MARKET 


es mis mixed and on the aver- 

age shows no parti r change from for- 
er report Phe head of one local selling 
firm whi epresel me ot the most 
prosperous of the Western tool builders 
pronounces trade still above normal. We 

e not prepared i the ma- 

rity of manufacturers of the better class 

Smavi ( regard Cc domes- 
tic marke | 1 it of business in the 
country seems still cre ble to p per- 

us times The slump in expor how- 

ever, 1s being keenly fe by many Llow 
could it be otherwise in such cases as that 
of a certain chuck maker who asserts that 
75 per cent. of his product used to be 
shipped abroad \ tendency to accumu- 
late stock or to go on short time is the 
result, but it would be difficult to say just 
how large a proportion of manufacturers 
have had to vield to this tendency One 
of the largest Eastern concerns is said 
iow to be working on eight hours’ time. 
The market for hea tools is apparently 
better than that for light ones. Orders 
that have come to one oftice within the last 
few days for an &4 and a 64-inch planer, 
two 38-inch triple-geared lathes, some ra 
dial dr ete tration of the 
11 Wes | V ‘ ‘ 

Phe condition of value s perhaps not 
so bad a me for f expression that 
we have heretofore heard would indicate 
It is almost imp ble to put one’s finger 
upon an ae theial reduction some 
concer! are certainly willing to make 
close prices in order to get business, while 
others decline to unbend a dollar’s worth 
Quite lately one tirm refused to give 2 
per cent. discount for cash in 10 days 
Before a great while the relative status 


bsorption will prob- 


ly and the con- 


of production and a 
clear 


ably stand out more 


dition of the market will become less puz- 


zling We have insufficient evidence to 
state that a break in values is imminent 
or that a neces of readjustment is ap 
proaching 

It was reported yesterday that orders 
for some of the special tool for the Rock 
Island Arsenal had been given out, but 
the contracts for the milling machines had 
not yet been awarded The time limit 
upon the icceptanc« of estimates for the 
British Westing]l equipment expires 
bout the end of tl et \ representa 


tive of one of the English firms handling 
the product of American tool builders who 


has recently arrived in this country, is said 


to have come to follow up this transaction 
[The same rumor was set afloat regarding 
such a representative who came here sev 
eral weeks ago Beside these, at least 
two other gentlemen of similar connections 
have visited this country of late, but 
we do not know that their trips have any 


Westinghouse 


Specifications for a quantity of 


relation to the matter 


machine 
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tools for the shops which the Central Rail- 
road of New Jersey is erecting at Eliza 
bethport, N. 
Hill, 150 Fifth avenue, New York, who is 


J., have been issued by Geo 


engineer for the enterprise. 


MACHINERY EXPORTS FOR 1900 


Accompanying this article is a_ table 
showing the exports of machinery of do- 
the United 


States for the fiscal year 1900, compared 


mestic manufacture from 


with the two previous years, as well as 
for the month of December, given as near 
ly complete as the laws governing the la- 
beling of goods shipped abroad enable the 
Treasury Department officials to compile 
the statistics. It will be seen that the total 
exports amounted for the year to $56,228,- 
IOI, against $48,929,027 for 1899 and $40,- 
598,724 for 1898. This shows a gain of 


15 per cent. over 1890. The shipments 


at the end of the year did not quite hold 
their own with 1899, for December shows 
a slight falling off, but the decrease in the 


tor 
than 


metal-working 
for 


that were the class named left out of con 


foreign demand ma- 


chinery more accounts this, so 
sideration the average of the others would 
have shown a trifling gain for the month 

It was a foregone conclusion that metal 
working machinery exports would not 
make as good a showing for the year just 
closed as for 1890, yet the shipments in 
all but the last part of 1900 were so heavy 
that the total is $6,210,594, as compared 


with $6,840,924 for 1899. 


CHICAGO MACHINERY MARKET 


Inquiries for power, ranging from 400 
to 1,000 horse-power, are a feature of the 
the West. 


rectorates held annual meetings in January 


present trade in Various di- 
at which resolutions were passed author 


of Ac 


cordingly the inquiries for the necessary 


izing an enlargement facilities. 
power are getting into the trade in quite 
a considerable number. Some makers are 
unable to sell on account of the early de 
liveries asked. One Ohio manufacturer 
of engines says their shops are sold up for 
from eight to ten months and that pros 
pective buyers want shipments made early 
this spring. The common report is that 
for both engines and boilers there is much 
more business in sight than for some time 
past. 

Neither is there any lack of inquiries 
for larger units for electric-railway work. 
Nashville for 
three units aggregating about 10,000 horse- 
The Aurora, Wheaton & Chicago 
Electric Railway Company is in the mar- 


There are inquiries from 


power. 
ket for three engines of 2,250 horse-power 
each. 

Perhaps the final act in the industrial 
Halske plant, 
Works, 
near Chicago, purchased by the General 


history of the Siemens & 


formerly the Grant Locomotive 


Electric Company, was the recent sale 


of the large machine tools of the plant 
commercially valued at about $60,000. The 
Niles Tool Works were the purchasers 


AMERICAN MACHINIST 
A BUSINESS MEN’S TRIP TO THE SOUTH RE- 
PORTED BY THE “AMERICAN MACHIN- 


Ist’s” CINCINNATI 
KNOXVILLE, TENN., February 7. 
but 

the 


CORRESPONDENT. 


It is short time 


since 


a comparatively 


great manufacturing centers 
turned any serious attention to the South 
as a legitimate field of trade. The party 
that is 


the Southern Railway Company in a spe- 


now speeding over the lines of 
cial train, through the courtesy of Presi- 
dent Samuel and Mr. D. A. 
Tompkins, of Charlotte, N. C., an engin- 


Spencer, 
eer, who has seen unlimited possibilities 
in his native Southland and through his 
wide acquaintance and his arguments be 
fore the large business bodies of the ma 
chinery-producing centers, brought the at 
tention of producers thereto, is made up 
of men whose individualities are certain to 
results mutually profitable. 
Mr. Tompkins recently in a speech before 
the of 
how the South is producing 


bring about 


manufacturers Cincinnati showed 


many articles 


of manufacture required by the territory 


DECEMBER— 


1599 
MACHINERY, MACHINES, AND 
PARTS OF— x. ss 
Bi ¢ 1/3 
S | Ss 
Z Q Z 
Coes RAGE e065 sccvccsvecesse sie 51,274 |1309 
OS RE ere 387,852 |... 
Laundry Machimes............+- ; 34,933 
Metal-working....... isenie eee ae 748,054 
Printing Presses, and parts of.... .... 115,024 
Pumps and Pumping Machinery. .... 304,530 
Sewing Machines, and parts of... 45,286 
SHOS BISCHMINETY 20 cc cvcccccccves $5,333 
Steam Engines, and parts of-- 
EEE AS eer er rer wile ee wtelast 
a 22 223,50 43 
Stationary ...cccccccccsccscces 66 38,912 77 
Boilers and parts ot Engines .. .... 134,798 
Typewriting Machines, & parts ol. .... 243,245 
All other Machinery, and parts of. .... 1,949,033 
Total Machinery and parts of.. 4,732,375 





* Not separately stated prior to July, 1899. 


UNITED STATES OFFICIAL STATISTICS OF 


PORTED IN THE 


Ohio and the north and 


The list includes cotton cloth, 


of the 


west of it 


country 


pig iron, cotton-seed oil, lumber, cotton- 
seed hulls and cotton-seed meal and oth- 
ers. In return he showed what a field the 
South opens up for the products of Ohio 
and the Central States in machinery-mak- 
ing lines especially. These would com- 
prise cotton-seed oil machinery, steam en- 
gines, machine tools, wood-working ma 
chinery, pumps, boilers and the like 
The purpose of the trip is therefore to 
bring about a better acquaintance among 
the manufacturers and business men of the 
sections. Such men President 
Sullock, of the Bullock Electric 
Manufacturing Company and Cincinnati 
Electric Company; J. N. Vaile, 
president of the Stillwell-Bierce & Smith- 
Dayton, Ohio; 
P. Egan, president of the Fay-Egan Com- 
pany, Cincinnati; John A 
dent of the Cincinnati Cordage and Paper 


two 


as 


George 
Edison 
Vaile Company, Thomas 


Church, presi 


Company, and the Business Men’s Club, 


CALENDAR YEAR 
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Cincinnati—such as these compose the par- 
ty which will visit by easy stages Asheville, 
Gaffney, Gastonia, Charlotte, Charleston, 
Columbia, Augusta, Macon and Columbus, 
Ga.;: Birmingham, Mobile, Atlanta and 
Chattanooga. 

An interesting member is Mr 
E. Rainey, importer of American machin 
Eng 
Mr. Rainey will place some large 


Francis 
ery with headquarters in London, 
land. 
orders ere he returns to England for ver 
tical engines, motors and generators, etc 
Mr. Rainey concedes the superior value 
of electric-power machinery and is par- 
ticularly interested in studying the various 
of and 
chinery, so many examples of which are 


types cotton woolen goods ma- 
encountered in this trip through Tennes- 
North Carolina, Alabama, 
znd South Carolina. 


There are at the present time about one 


see, Georgia, 


hundred mills either under construction, 


incorporated, organized or in process of 
organization in towns on or tributary to 
the 


Southern Railway. 


THE YEAR- 

goo 1898 1899 1900 
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33,553 . ; *182,832 .... 475,952 
355,416 5,741,750 ...- 6,840,924 .... 6,210,594 
158,100 843,688|....; 1,037,644 ....| 1,295,379 
177,733 2,300,801 3,016,645 . 2,750,312 
336,266 3,062,471).--- 4,103,525 4,510,221 
71,3384 939,071 «...- 961,730 1,028,257 
i uadiclieR aici 7 6,588; 4 21,848 13 24,625 
408,615 576, 5,190,782, 484 4,767,850 436 4,468,527 
111,600 522 352,668, 872 494,939 1273 573,509 
104,007 1,145,508 .... 4,439,363 .-..|) 9,355,395 
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1,967,858 16,413,893'---- 19,721,191 ...-, 23,3§2,04¢ 
4,393,051 49,593,724 ----! 48,929,027'.---| 56,228,108 

MACHINERY OF DOMESTIC MANUFACTURE EX 


1900. 


Mr. Rainey, the English guest, is par 
ticularly impressed with the possibilities 
-“unlimited” he 
returns through utilization of the by-pro 


expresses it tor great 


ducts of the Alabama industries. Rumors 
of deals running into the hundred thou 
sands, involving the sale of engines and 
machinery already heard 


electrical are 


and but one city in the itinerary has been 
visited. 

The travelers were guests to-day of the 
Knoxville Chamber of Commerce and the 
Club They 
through the great plant of the Knoxville 


Woolen Mills, the great marble 


others. 


Cumberland were shown 


works and 


Bullock, of the Bullock Elec- 
tric Manufacturing Company, was an in- 


President 


terested investigator of the remarkable 
phenomena presented in the confluence of 
the French Broad and Holston rivers— 


suggesting a power that would be of incal- 
lable profit were it harnessed like the 


c 


Niagara 


great 
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The Economy of the Steam Turbine temperature of the walls of the cylinder at f remarkable, but such re 
—Particulars of Large Sizes— ‘he high-pressure end, about 365 degrees s ght loads have never 


e ahr . falls in the distance of three or four CCl po! ched betore | 1 be said 

Shop Methods of Balancing Ro- ' . patos resales ; # on 
eet, TO a temperature ot Dou 120 degrees t t the cor mp } ; TY cs oO 

tating Parts for Extremely High pay 4: the low-pressure end gre iis alll aieiinds ia ae ae 


Speeds.” Phe diagram, Fig. 1, shows some cecot speed 


BY FRANCIS HODGKINSON omy curves developed from tests made on It mu not be lost sight of that these 

\ jet of steam issuing through a proper one of the 300-kilowatt turbines now in- result ire per electrical rse-power 

ly constructed orifice has as much energy operation at the Westinghouse Air Brake It is usually the custom of engine builder 
as the same steam performing high ra- Company's Works he results may be to publish their results per indicated hors« 
tios of expansion behind a piston In summarized as follows power, which means very little to the pow 
both cases the work to be theoretically Full load, 16.4 pounds steam per elee- er user. He chiefly interested in. the 
economy of steam per unit of power he 


s000 gets out of his power plant, not the steam 


14000 per unit of power he has put into it 


Ruoning 
\ 


‘ eam! Tugbine fand [Alternato lo make a comparison wi ha recipro 
es lines ra = P: cating engine issume the efficiency of 
V 


12000] 120 transmission trom the steam cylinders to 


the switchboard to be 85 per cent., which 
11000; 110 


ur 


is about the very highest attainable his 
] 


10000 | = would bring the full load water rate o1 


iS 
€ 


the turbine just described to 14 pounds 


v 
ts 
— 


9000 
per indicated horse-power. The tests were 
8000 


g 


made under ordinary conditions so far as 


al Horse Pow 


dryness of steam is concerned, the boilers 


sy 
— 


7000 
er pet Hou 
Con 


being some distance away, and no allow 
6000 " 


Conder ance was made for wetness of steam 
Pass Valvd Ch 


per Electr 


5000 On the diagram a set of lines is giver 


Total Pounds Water per Hour 


which show the efhciency when running 
4000 LP Hour 
j non-condensing hese results are some 


midensing 


Pounds Water 
- . 





3000 | = 30 what inferior because of this particula 
ater per ; turbine having been designed to run con 

STS Tete densing Nevertheless, the results are not 

db so bad as to preclude its being operated 

ae - under these conditions, should at any tim 

6 the condenser be out of order \ tur 

ST ENR EER bine designed for running non-condens 

FIG. I. RESULTS OF AN EFFICIENCY TEST OF A STEAM TURBINE AND ALTERNATOR Ing givesproportionatelyas good results a 


abstracted from a given weight is the 





same; however, there are some practical 
reasons for expecting better results in the 
case of the turbine 

In the design of a three or four-stage 
compound condensing reciprocating engine 


itis found that there is no gain in econo 





my by expanding the steam in the low 
pressure cylinder beyond a terminal pres 
sure of about 5 or 6 pounds absolut 
lo do so involves a large increase in the 
volume of the low-pressure cylinder 
thus increasing the friction of — the 
engine and the weight of the recipro 
cating parts. Moreover, the temperature 
of saturated steam, as these low-pressure 
are reached, falls off rapidly, hence there 
are greater losses from condensation and 


1e-evaporation than gains from the more 





complete expansion. In the steam turbine 








no such limits exist The extra volun 


of the low pressure end does not add 1 FIG. 2 STEAM TURBINES AND GENERATORS AT THE WESTINGHOI I \IR-BRAKE WORKS 


the friction. The temperature condition 

trom end to end remain always the same. trical horse-power hour; three-quarterload, the condensing curve hown on the dia 

and hence losses from condensation cine 7 po mds pel electrical horse power h ur: v1 

re-evaporation are not in evidence It-load, 18.2 pounds steam per electrical By tl et of curves may be observes 
Turbines are constructed to utilize thi orse-power hour; quarter-load, 22 pound the function of the by-n patos Wher 

energy of the steam down to the utmo-s team per electrical horse-power hour: rum running non-condensing the by-pass valve 

limit \ condensing steam turbine whet ning light 750 poul ds per hour: vacui 2¢ rey ed cl ed unti bout half-load wa 

In operation, affords a striking examplk 27 inch boiler pressure, 125 pound eached, Upon being opened the efficiency 

ot the conversion of heat inte energy Lh per square inch; revolutions per minute { fi how d continued to in 
* Extracted from a paper read before the Engineer 600 pl ron ere OF the id increased 

Society of Western Penusylvania e col mption of 16.4 pound t full pac of the engine j 











108 
obviously more flexible than that of most 
engine 
Superheating may be made use of with 
msiderable gain in economy and with 
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tric Light Company. It is direct-con 
nected to a 1,500-kilowatt generator, the 
total outfit having the following dimen 
sions: Length, 33 feet 3 inches; width, 8 




















ut the usual difficulties Phere are no in feet 9 inches; total weight, including gen 
tern ubbing surfaces and no packing erator, 175,coo pounds This is the larg 
glands become injured by the high ten est steam turbine in one integral part ever 
perature 6O to 7O degrees of uperheat built 

improves the economy by some 20 pet \s there are no rubbing surfaces 1n the 
cent. In this connection Prot. Thurston turbine no internal lubrication is neces 
has lately recorded some experiments with sary. This enables surface condensers to 
t De Laval turbine. For every 3 degrees be employed and the condensed water to 
Kahr. of superheat 1 per cent. gain in be used for boiler feed without fear of 
econemy was obtained. With 37 degrees getting grease into the boilers. The tur 
of superheat the capacity of the turbine bine is entirely automatic in all its fune 
was doubled Chis gain he attributes al tions, and requires remarkably little atten 

FIG. 3. ANOTHER VIEW OF THE PLANT SHOWN IN FIG. 2 

most entirely to the reduction of skin 
friction. 

Figs. 2 and 3 show views of a power 
plant at the works of the Westing 
house Air Brake Company In the 
foreground of Fig. 3 may be seen 
the 10 horse-power exciter engines and 
generators, and their size, compared 
with the soo horse-power steam turbines 


outfit three turbines and 


The 


vyenerators, 


whole ol 
aggregating 1,500 hor-e power, 
-4 
ind allows ample room for access to the 


occupies a floor space ol feet square, 


turbines. The total weight ts about 25,000 
pounds each; length, 19 feet; width, 4 feet 
3 inches 

outtit 
for 


kilowatt 
arsons & Co 


Germany 


1,000 Was 


I] 
\t 


pres 


Recently a 
by ¢ aes 


berfeld 


built the 
Corporation, im 
boiler 


kilowatts, 130 pounds 


1s deere s Fi 


1,200 


ure of superheat, the 


turbine driving its own air pump, ete., an 


electrical h produced for 


Phis ts 


Vel ob 


rse-power Was 


14,025 pounds of water per hour 


probably the highest economy « 


tained in any steam engine 

Fig. 4 shows the complete revolving 
part of a 3,000 horse-power turbing Its 
weight 1s 28,000 pounds; length over all, 
19 teet & inches; distance between bear 
ings, 12 feet 3 inches; largest diameter, 6 
feet. The turbine of which this forms a 


part 1s shown in Fig. 5, and is being set up 


in the power-house of the Hartford Elec 





REVOLVING PART OF A 


FIG. 4. 


th 


i€ 


Phi 


revolving in 


} 
real working part 1s 
hese 


ttle, if at 


tion only 


spindle its bearings 


] 


bearings are found to wear but hh 


all, and the cost of renewals and repairs 
Newcastle & 
pub 
Phe 
contained eleven turbines of 
The cost 


+ od 
small. In 1&9 


Is very 7 the 


District Electric Lighting Company 
lished 


powel 


thei in this regard 


costs 
houss 
75 to 150 kilowatts each for re 
pairs and renewals amounted to 26 cents 


per kilowatt per annum, including all re 


pairs to boilers, turbines, condensers. 
pumps, generators, cables, fittings, ete 

By reason of the turbine making use 
of the last available expansion of the 


3,000 
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steam there is considerable advantage in 


employing the highest vacuum. For in 
stance, considering the 300-kilowatt tur 
bines described, and assuming the steam 
consumption with 27 inches vacuum to be 


16.35 pounds per electrical horse-powet 


it may be reasoned from a thermodynamic 


basis that with the same machine designed 


1 


inches vacuum the consumption 


for 25 


would be 18 pounds per electrical horse 


powerhour. On the other hand,by design 


ing the turbine to suit an exhaust 


sale 


pressure of one-thirtieth of an atmosphere 


or say 29 inches vacuum, the consumption 
would come down to 14.12 pounds pet 
electrical horse-power hout 

The applications of steam turbines are 
perhaps not so universal as those of or 
dinary steam engines They are pre 
eminently suitable for driving electrical 
machinery, particularly alternating cut 
rent dynamos. Some difficulties are, how 


ever, experienced with the commutation of 


continuous current generators of fairly 
large powers 
There is nothing remarkable in the de 


sign of generators for this purpose, except 


the modification necessitated by the high 


speed. For this reason they are remark 
able for their small weight and dimen 
sions and the absence of crowded pole 
pieces. 


Builders of electrical machinery have for 
some years been working in the direction 
the old belt 
of direct-connection 


The 


of reducing speeds from 


driven rigs to admit 


to slow-going reciprocating engines 





HORSE-POWER STEAM TURBINI 

condition for steam turbines is, howevel 
a step in the reverse direction Purbin 
have been used with good success in Eng 
land for fans and blowers 


\lthough the type of bearing employed 
lly dealing with 


Is capable of successtfu 


about any reasonable error in balance, at 
the 
bal 
rings 
and that 
ot 


and walls of the turbine cylinder may 


the same time it is very essential that 


revolving parts be iccurately 


that 


very 


anced, in order the collector 


and commutators run 


the 


may true, 


the clearance between tips blades 


' 
pe 
fine as Conse- 


maintained as possible 


quently balancing forms quite an import 
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ant feature of the construction and has 


many interesting feature The usual 


method of balancing, wh consists of 
rolling the piece on some ways and thus 
locating the heavy side, 1s sufficiently ac 


curate for ordinary slow-speed work, but 


no degree of real accuracy can thus I 
attained 
The attempt to balance such a body as 


generally of the nature 
der with a journal at. bot 
only way to do this balanet 
erately mount on beari 
preferably set o pring 
Ip lo speed by | a | T 1 
While running m ‘ 
red pencil al itfterent pom 
to indicate wher to dad 
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FIG. 5. 3,000 HORSE-POWER 
the above by such methods, might result 
ina heavy spot at two opposite sides and 
two cpposite ends, giving a standing but 
not a running balance It is therefore 
split the body up into 


found desirable t 
comparatively narrow rings and_ balance 
each separately, which process renders the 
above error negligible. For balancing such 
Machine Com 


pany has devised a machine which pet 


rings the Westinghouse 


forms the work with remarkable accu 
racy. It is shown in Fig. 6, which shows 
a ring in place on the turntable. The 
turntable is pivoted on a beam which ts in 
turn hung on two knife edges. Below the 
turntable is rigidly attached an adjustable 
counterweight The turntable. of course 
is free to turn independently of all thi- 
Means are provided for sliding the whol 
turntable and counterweight on the beam 
and in a direction at right angles to the 
line of the knife edges 

The counterweight 1s adjusted to bring 
the combined center of gravity in a plane 
close to the knife edges Phen by sliding 


the mass en the beam the table may be 


made to rest horizontally Phen by giv 
ing the turntable one-half revolution, the 


] 


table will fall over by twice the amount 


it is out of balance. Readings are taken in 


two oppeostt directions and the exact loca 
tion and the amount of the error may b 
immediately figured 

Balancing by this method may be done 
very rapidly and with surprising accuracy 
A ring weighing 6.000 pounds has been 
balanced within 2 ounces and rings weigh 
ing 200 or 300 pounds within ounce 
In the case, however, of the revolving 
parts of electric generators the final wind 
ing, ete.. is Hable to throw it out of bal 
ance, and then there is no alternative, but 


to balance it in its entirety The shape 


TUR 


or 


BIN 





AND 


GENERATOR 
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Spoiled Work—Inspection and the 
Use of Limits Under the 
Premium Plan. 


BY GEO. H. HALL, 

Much has already been said in these 
columns regarding the time-limit system, 
the principles of which have been clearly 
set forth 
points connected with the detailed workings 


There are, however, several 
of the system of which nothing has yet 
been said. Questions of more or less im- 


portance will from time to time arise 
which must be decided in a manner con 
sistent with the policy, yet without giving 
undue advantage to either employer or 
employee. The following cases are given 
as examples of some of these questions 
and the manner in which they have, in one 
shop, been decided. 

A fundamental the 
limit or any other premium-paying sys- 
that as the workman is furnished 


an incentive to hurry, he is more likely 


objection to time- 


tem Is, 


to slight the work or to make mistakes 
This creates a demand, on the part of the 
employer, for an inspection of the work be 
fore the premiums are paid. In small 
shops where the amount of work is not 
very great, this inspection can be attended 
to by the foreman, or, in 
is possible for the jigs and fixtures em 


some cases, it 
ployed for the successive operations to be so 
constructed that the work cannot be placed 
in position for an operation until all pre 
vious operations on the piece have been 
the 
work be sufficient to warrant, an inspec- 


properly performed. If amount of 
tion department should be established and 
all work be passed through this depart- 
ment 

The inspection department has its advo- 
cates and its opponents, but used in con 
nection with the premium plan it will be 
found to more than pay for itself. As the 
work is inspected by detail, many errors 
are detected and remedied, which, if 
passed unnoticed, would have caused the 


After all 
is said for and against detail inspection, 


rejection of the finished work. 


no one can deny that the principle is the 


correct one—‘'First be sure you are right, 
then go ahead.” 

If the work is to be inspected in detail, 
the should 


clause to the effect that no premiums will 


premium contract contain a 
be paid until the work has satisfactorily 
passed inspection. 
to the 
prevent the workman’s receiving his reg 


This clause refers only 
premiums and therefore does not 
ular day pay at the accustomed time in 
case his work is not completed in time 
to be inspected before the payroll is made 
up 

In accepting or rejecting work under the 
premium plan, the following regulations 
provide for the cases which are likely to 
arise. 
by the inspector and the man is paid the 


If the work is all right, it is passed 


full premium to which he is entitled by 
the terms of the agreement. If work be 


rejected for causes which can be remedied 
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(such, for instance, as a hole being left 


too small or a turned piece too large), 
it is returned to the workman and by him 
made right. The time spent in thus rec 
tifying rejected work is added to that al 
ready spent on the work, thus reducing 
the time for which the premium is paid. 

If the work is spoiled so as to necessi 
tate its complete rejection, the workman 
should receive no pay for the work. When 
the plan is applied to more than one piece, 
this rule is applied as follows: The time 
and premium are first figured for the whole 
number of pieces, as if all had been cor- 
This, 


pieces, gives the deduction per piece, thus 


rect. divided by the number of 
providing a pro rata deduction of his pre- 
mium as well as his day pay. Example: 


Given 100 pieces at a time limit of “% hour 


each, or a total limit of 50 hours. The 
workman consumes 30 hours, for which 
he receives 25 cents per hour = $7.50. 
He saves under his limit 20 hours = $2.00, 


making his pay for the job, provided all 
pieces pass inspection, $9.50, or 9'4 cents 
per piece. If on inspection it is found 
that 
from the $9.50 otherwise due him, 95 cents 


ten of the pieces are spoiled, then 


is deducted, making his pay for the entire 
work $8.55. 

This deduction of pay for work spoiled 
under this system is questioned by some 
on the ground that the men do not inten- 
the 
should not be “docked” on premium work 
The 


working 


tionally spoil work and_ therefore 


when they are not on day work. 
that the 
for premiums are bound to hurry the work 


fact is, however, men 


risks with it than 


If, as a result of 


and to take greater 


they otherwise would. 
taking greater risks, the man is able to 


save on his time, he reaps the reward 


therefor, so that it is only just that, if by 


over-exerticns he spoils his work, he 


should be the one to stand the loss, espe 
cially as the employer has to lose the 
stock and all work put in the pieces by 


previous workmen 


There is also another class of work 


which should be most closely guarded 


against in order that the entire morale of 
the shop shall not be destroyed. This is 
the work which, though not correct, may 
yet be ued under certain conditions. 
Pieces turned small may be utilized if the 
holes which they are to fit are made cor- 
respondingly small, while other pieces can 
be made large to accommodate holes which 
are made over-size. The employment of 


any work in this class is, of course, poor 


practice, and on general principles any 


work which is not right should be re 
jected. When interchangeability is of 
vital importance this second-class work 
cannot be considered In other cases. 
where such work can be used, it would be 


unjust to the workman to refuse payment 


for it 
employer himself to pay tn full for it, and 


It would be equally unjust to the 


the influence of such a course on the shop 


would be dangerous Provision must 


therefore be made for work which is passed 
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as second class. In paying for this class 
of work, we first figure the time as if all 
pieces were accepted, then for the pieces 
passed second class we make a deduction 
equal to one-half the amount which would 
have been deducted had they been rejected 
Thus, in the example, had the ten pieces, 
instead of being rejected, been passed sec 
ond class, the deduction would have been 
4714 cents and the payment for the worl 
$9.02. 

It will be seen at a glance that the intro 
duction of detailed inspection will afford 
unlimited opportunity for disagreement be 
tween the inspection department and the 
workmen regarding the limit of variation 
from perfect which should be allowed to 
pass in pection. Perfect work cannot be 
expected, and it should be the policy to 
allow as wide a limit as is consistent with 
the degree of accuracy required in the fin 
ished work. 

What this limit can be should be dete: 
mined the commencement of 
the work, so that the workman knows at 


previous to 


the start just what is expected of him, and 
there simply remains for the inspector t 
pass or reject in accordance with the fixed 
The limits should appear upon the 
that in 


limits. 
drawings as dimensions, 
stead of giving one figure as a working 
If, for 


example, we are making a shaft to run in 


except 
dimension two figures are given. 


a standard hole 2 inches in diameter, we 
may conclude that about .0025 inch would 
be the proper amount of play to make a 
We 


should have a looseness in all cases of at 


good running fit consider that we 
least .002 inch, while if it were .003 inch 
the fit 
So as 


would still be considered suitable 


oo! inch is a reasonable allowance 


to make for ground work, we would 


dimension for the diameter of 


1.997, 
19958 


write the 
the shaft 
plied to a ground surface 


This dimension is ap 
Now, if the 
is being done in a time limit, it 
found that 


work for grinding and the man doing the 


work 
will be the man turning the 

different opinions as 
stock which should be 
left on a turned piece for the grinder to 
Work which is turned in proper 
tool 
more than .oor inch deep, so that a mini 


grinding hold very 
to the amount of 


remove. 


manner should not contain marks 


mum amount of stock which should be al- 
lowed for grinding would be .o02 inch on 
so that we mini 


diameter, may set as a 


mum turning diameter for the piece above 


considered 1.998 002 2.000. As .003 
inch is a very liberal limit for good turn 
ing, we may set our maximum limit this 
amount above our minimum limit. Our 
work shovld therefore be marked with 
two sets of dimensions, thus: Turn 
Zoos? Stind «35%. 

With this system there is no chance for 
a question as to the correctness of the 
work. It is either inside or outside of 
the limits, and for the inspector there is 
but one course open, while the workman 


has no ground for complaint, as he knows 











February 14, 1901 AMERICAN MACHINIST 171 


at the start just what is expected of to some 3 inches in depth. Cinder bed /) eon vit t r 4 ts toward pat 
him s placed on this, extending out beyond the tern he patt ly ed t 

Ii there is then any question as to the actua! size of the pattern, and some 4° within: som nt 
possibility of passing any of the rejected inches in deptl Pipes are connected wit vhet eood venting pocket 
preces as second class, this should be de t extending above th oor, and har . eos let 1 d | ttern 
cided by the superintendent ud thinly over the cinders Sanl 1 nd the mold t e parting 

The premium system very conveniently rammed over the cinders about 9 inches in Phe i C.cf t v cleaned 
accommodates itself to the ase ot tw depth and well vented down to the cinder out, t part ft pattess y wr the 
or more men working upon the same job ved. The pattern now placed and ane nside braves a1 Is ‘ ct 
as a continuous job upon which a mght up so as to leave roomtotuckand ram san | he «dept n pattern 
ind day man are employed \ limit of 


say, 8o hours is given on a job. A works 
30 hours and B 20 hours; then the prem 
ium for the 30 hours saved would be paid 
in direct proportion to the time spent by 
each upon the work—. ¢., A would re 
eive a premium for 18 hours and B for 12 
hours. If, however, in addition to the & 
hours actually allowed for the work, an 
allowance had been made for setting up 
the job and getting out tools, the whole 
of this allowance would have been given 


to the one doing that part of the work. If 


the above limit had read “So hours for the 
work, 10 hours for tools,’ and A had taken 


out the tools and started the job, then his 


premium would have been 28 hours in 
stead of 18 
In the case of small pieces being done 


by “shifts,” the work of each man is kept 





and Inspect d s« parate ly, ex ictly as if they 


were independent jobs, save that when an 





allowance is made for tools, the whole 
benefit of this allowance is given to the 
man starting the job 
Casting a Tangye Engine Bed. : 
BY R. H. PALMER \ 
Fig. 1 shows a Tangye engine bed in 
the machine shop. An improvised planer J 





rig is working out the pillow block. We s 














are to tell here only about making the Pit ‘4 at 
casting. Fig 2 is a side of the pattern, - , 7 — ——_ 
ind Fig. 3 1s the inside of the pattern , ‘ : 
looking down into it as it les bedded in FIG, 2. SIDE OF PATTERN 

the floor. Fig. 4 shows the mold, split 





lengthwise through the main core. Fig. 5 





s in the foundry, the cope lifted off and 
upported on the farther side of the mold 
Fig. 6 is the mold with fire baskets for 


drving, and Fig. 7 the same covered with 











orrugated ron tor retaming the heat 
Fig. 8 shows the mold ready tor coring 
Che core is conspicuous in the foreground 
ind the cope e bacl the left. the 
ypen ( Qo er the Q| 

The pit being dug 1 ed siz 

nd depth, binde1 g. 4, are bedded in 
icross the bottom of the p nd sand is 
rammed in between then nd struck off 
evel with the tops: 2-inch plat 
hen used ( { ‘ ‘ ! Y \n \ 
ich end of e binders ft ve velg \\ place 1 
ve slipped 1 { nd ft uprights ( iched the r | f | ve 
tand nsice | | Iprig tl e ¢ t t t 
est on the binds nd? r 1D VA ] P . o ‘ 
ng or joint for the cope to rest on. Wher Ing poured \t the required elit the anchor Liye | dow1 
the cope | ed d rl he gal 1 t Iipright 1 print (sagger ! req ‘ 
iprights, the danger oft crushing down 1 pouring gat / in dow! nd t en t 
avoided. and one can teel that tl mold ts xe to the pattern t thie nder ed ¢ hea 
secure. Sand is now rammed around the W More sand 1 the t ( hol 

; 7 , th, ’ - 


uprights and eyebolts and r the plant 











SJ 
t 


u» a little above the bottom of the open 
then rods are laid 


the 


ings through the braces, 
the « support 
A little 


and the whole is well vented and pockets 


thre ugh openings to 


sand sand is rammed over them, 
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Plates of iron with holes are dropped also 
over the pipes, and nuts are screwed down 
on the pipes and wedged underneath on 
top of the bars. The cope 1s now hoisted 
up, swung to one side and finished. 
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leaves a print on the face of casting when 
The 


one-third 


it comes to be cleaned up mold 


of 
two-thirds 


is blacked with a mixture 


Gilder’s whiting and silver 


lead facing, the whole mixed to a consist 















































of cinders are put im. As the ramming up Before the pattern is drawn, the sand ency of cream, put on with a brush, slicked 
eontinues, rods Pre '1se@ to woport the at the ends of the core print for the main and brushed over with molasses water 
overberg, the sides flaring’ out’as seen in core is dug out \s the mold is some The mold in the floor being ready for 
Fig 8 Wher Sithin a’ short Uistutice ‘of 42 ‘rches deep, it is easier got at to finish drying, the fire baskets are fired with coke 
the top the ‘parts of the patter forming end one can get down to guide the end of at one side or out of doors, and when 
the inside flange’ere plated and the ever- the core, besides serving the main object the coke is well on fire are hung in the 
hanging sand o2 pockets this’ tormed are of ramming sand in and placing a pocket mold, as seen in Fig. 6. Care must be 
securely rédded ‘iter they have been of cinders to carry off the vent from main taken when they are first placed in the 
oe ax ahr 4 | 
| fp | A jenenuiisin gees | 
J 
xix { { 1 1 1 t Ss Ss xix 
“ H|R i oJ 4 H 
Oo Seka rep yy RE NT, SAS “is, | 
- 4 ry Bin aye lle an, a } 
yf be VL Wea beens wom I au bo Sh" j FC 
a ee Toate xr = . IES rw 7 ms 
i ” ~B ~B 
aa — as Sy 
a ’ x: : 2 < RCA PA Xx 
T T T T TA Ay American Machinist me 
Aq 
FIG. 4. THE MOLD 

ranimed up, they are well vented, the vent 
running t ward the centet \t this point 
pockets have been formed for cinders, and 
the whole is given what molders call “a 
goo |, solid venting.” Cinders are now 
spread over the whole of this inside to a 
depth of between 2 and 3 inches, thus 
bringing the vent from the pockets formed 
by the flanges towards the center Grate 
sticks are set into the cinders, the sand is 
rammed up even with the top of pattern, 
and the joint made The top braces 
running across the inside of the pattern 
are now drawn out and covering cores are 


mM td 
rod bolts 


wished hetween the 


placed over those parts of the 


now tried on, the 


Phe COP 


ticle dl whe re 


being g 


bars: to the uninitiated, let me say, usual 


lv by being pried where wished with ram 
mers when necessary on their coming too 
near or under the bars Let mie say ina 
ob like this do the barring or chucking 
romnd place Ike the pipes after you 
have it oon for good Gide piece are 
nal ed on the COP cornell tal Cs al driv 
en agai them, see Fig. 6 (to insure the 
COP return to the same plac when being 
eplaced ) ind thre Cope 1 rapped down 
nd examined to see that it bears on the 
ips of those uprights as wished Vhe 
cope is hoisted off and wet down It 1s 

mw replaced chucks needed around thre 
fipes are put in, gates for blow-offs, vents, 
ete., set. It must be seen that the pouring 


yates // are some few inches outside the 
cope at each end The cope is now 
rammed up, plates of iron are dropped 


over the rod bolts, lapping over two bars, 


and the nuts are run down and tightened 





MOLD WITH 


FIG 5 


yates vents 


with long, heavy wires very neat 


each other all around the pattern, starting 


down in this channelway While finish 
ng the mold in the floor, nails are ru 
ito the sides me where the 1ron entet 
the mold throug! thre gates Phe heads 
ire lett verv neariv even with the surface 
but slightly below The strain on a mold 


is often such that 


1 


sides head of a nail a hair 


and in 


the leaves the 


below the surtace hat way it 


a very little yielding of 


NISHED COPE AT THE BACH 
nN d that the hea 1s ‘ ( itense Oo 
any particular spot, as, 1f it 1s e mok 
will immediately blister — there whic 
means scab or extra pat 2 \fte 
the mold has been fired for shor m 
and when the heat has struck in S 
© form a crust, it will stand more he 
nd the covering ot old « gated iron 
seen in Fig. 7. 1s then placed over the 
mold to help confine the heat. It 1s neces 
sary to have some openings or the fires 
will go out The tire baskets are lowered 
nearer the face of the mold after it has 
nearly dried Of course, more or less 
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fall 
but 


ashes and cinders from them the 


face of the mold, do 
and when the mold is dried they are easily 


on 


these no harm 


swept off the face and cleaned out. 
The cope seen in Fig. 5 is dried by nat 
ural gas, but can easily be dried with a 


special fire basket We find the fire bas 


kets more convenient to use in the mold 
as they require very little attention. In 
Fig. 5, pipes to bring off the vent from 


the ends of the main core, and pipes 1’ 


rammed 


et 


tf 
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«ll ( 
led from them to above the floor to carry 
vent \ spud, or piece of timber, FW’ is 
on the anchor of the core running up 

to the joint 
Gatestocks // // are placed and sand 1s 
into the joint. Flour is used to 
spot the spuds, being placed on the top of 
each, so that the cope will bear on it and 
when hoisted off leave a white spot Phe 





» 
- 


THE MOLD 


cinder beds can be seen just sticking out 
of Hoor a ‘Lf I] The racket core 1s 
Now pasted around the four print) cores 
en it and wires sticking from it are run 


through pipes J in the ce given a 


up 


twist, and a rod is then run across the top 


of the pipe through this wire, thus hold 
2 tie ackel Core Ip against double 


headed chaplets which are to give the re 
quired thickness and which are tucked 11 
hetween ] race ot he COP nd ( 
cket ce the rig moment Phe 
rods to foem outlets for the nt are run 
( wr the ] cs and into ve ioles a the 
icket,and sand is dropped in and rammed 
round t when withdrawn, leaving clea 
vent holes le pipes are nehes dian 
ete! 1 le 

Phe main core which show } 
foreground ig. &. 1s rned end t 
end and set \ stop off . ed ve 
vhich forn the circl I cad tre 

» A, Fig. 3. Name core ‘ sed 

ec not cleat show! ig. & \ setu 
mixture 1 cores of this ‘ vhicl re 

d to be used on castings witl eavy 
ly tT et ‘ sist 1 part ‘ 
« d I pat rround hire -¢ \ d 1) 1) ‘ 

rp sand vet witl wate Phe letter 
11] COT 1 sharp d cleat (blacked 
cf course ) Phe aby Ve HIN r¢ | ive 
thwavs found will stand a heavy body of 
or 

\ stop-off core is used over the end of 
the core seen at \, Fig j \fter this core 
iS set pocket f cinders O are tormes t 


WITH 


t 


FIRE BASKETS 


OLD OF 
‘ 
ery g bemeg 
] 
‘ dl 
' > of 1 
eveb nd 
cit ~ \\ 





! ] < etwec nndetr 
\\ h are arranged t tw tf them 
will come to catch the muds ung trom 
he ancl tthe n COTE 1 Ss are 
1 Phe 1 net Xt ‘ ve thre 
yp In He mot 1 I 14 1 ( Ine 
w thre p ot the cope W dome 
that if any ck « e from. the nal 
( ( re Tile 1 114 ACs id be 
tilled na the ( Wee nigh nal it 
there w 1 rit \\ ie dt Say 
there Wi ( could be ult (a 
iP ck Ss te Wile ( ! wal rat 
wav up educing tft 
un 1 ( a na thre ‘ 
tore thre 
I] \ { 
1 4! ‘ 
‘ 4 
( ‘ ’ \\ 4 
pre ent . ( he 
t { ; ‘ \ 
Pp ‘ . ttle 
WOT ( lk ‘ 
1 \ ‘ tter tl 
Mou ( 1 ( ” ire ‘ 
‘ ! v thre unnel 
WK « thre eos 
( 1) | \ ne cdo. not ha 
! 1 1 ( ! n lying 
und ‘ ‘ elt up 
Regaré iy « re ‘ WW) COTE anchos 
running thr 1 ( ( made b 
ddirg the 1 ( piece ¢ 
1 ( y « iN { 1 ithe 

















1/4 
I gyeing nan es’ ‘ 
ind] nal inmy tin ! 
ve nploved, 11 
1 ! ( tal require! 

A I ( qd see l I! vy 
glite \ \ ere b for 
vhil ! nundri re doing ‘ 
Voor ) i git-wor ] ) ti 

vier grade of work, the point 

t] uned \ cope had better a 

i e ot heavy timber than too light 

t i 1) ne t many times mean 

f r id id even if finally closed 

d ured ve carefully, a great amount 

risk and worry Phe pouring gates are 

it (l ut cl the end ot the COpe a al 

i r cope can be used ind in th Way 

hie less weight to handle, besides bx 

g able to give just the amount of head 
ished pouring, as referred to 
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] | gy some ot th le ling tech 
nical jour ind it appears to have be 
( ( i ‘ 1 prepare | by 1 
\ ot (serma \Machine lo 
\] , f ne ceT nd r 
re o ! \ It very kely bears som 
( ( movement hat 1s being 
de to crease the German tariff o 
bore ) t toe 
1 ( kk eferred to, an attacl 
made upon the German Niles Com 
[yi for at terance in its trade litet 
ure which gave more exclusive credit to 
\merican tools than the authors of the 


criticism thought was right under the cu 
Che German Niles Company 
for behold! 


apparently from a related 


cumstances 


iowever:r, is not 


the only culprit, 
another article, 
surce, has since appeared, in which som 
Machin 


made by the “American 





FIG. 8 


MOLD RE 


German Criticism on the Machine 
Tool Trade with America. 
the 
\merican tool trade with 


the 


During the boom of past three or 


four years in the 


made i 


Germany, little attempt was 


latter country to depreciate the merit of 
the American product or to contradict the 
laims made for it by its promoters. Since 


manufacturers hi begun 


the German ive 

» look about eagerly for orders in com 
petition with us some of them are raising 
their voices in a tardy disparagement ot 
he machines which have proved so popu 
ir among thei uuntrvmen and. tt 
vhich many of themselves have bh mwed 
lesis Phe earnest f tl pro 

$ oth im its tone and ( 
ematic manner of tt putting fT | 
ur No. awe published in abridged form 
intr le that had ippeared in the Cologne 
Gazette” disallowing the claims of the 
Americans as against the Germans in re 
spect to the merit of then \ ‘ and 
supporting this contention by the alleged 
actual employment of such tools in Ger 
man works We have this same articl 
published in four other German period 


ADY FOR CASTING 


fashion 


We have before us two clippings of this 


ist’ are pilloried in the same 


Olle 
An 


*Hamburget 


second article in identical language 


from the “Chemnitzer Tageblatt und 


g the other from the 
Nachrichten.” lo how 


extent it has 


e1gel Mes 
much further an 


been syndicated throughout 


the German Empire can only be surmised 
In order that our friends on this side of 
the water may condole with us over the 
unkind things that are said about us we 
prit complete translation 

"MACHINE TOO! IPO M AMERICA 

1 1 er 
by whil vy A, W | (; 
Machine Tool Building receive 
Irom atl led ures xp t 
, wing anication 

In the issue [No. 46. 1900] of tl 

\n I il \l ( t pu ( 1 N \\ 
\ d dey | CN 1 \ ( Tit 
tool found on page 1046 eading 

t ( Vi ch. te i \ latec rl l 
I Ow 

“ON GERMAN MACHINERY TRADI 

[We need n reprint this editorial in 

i b fer our readers the nun 


er of the paper in which it appeared 
The main argument was as follows: We 
dmitted the decline of our tool trad 
vit (;ermany ind by considering 
iuse vhich had led th prey 


ought to dete 


00 mine 
ther one might be looked for. Two su 
wuses were adduced—the industrial r 

il in Europe, with a resulting shortag 
f to and the superiority of the 


chine pi duced by 


genius \dmitting that there was no re 
n to expect an earlyrepetition of the first 
mcdition, we yet argued that as long as the 
\merican builders made further progrt 
and continued to keep ahead in their 
provements, so long would their tools find 
a market in Germany. | 
a peculiar mix 


self-delusion 


“*This article contains 


ture of truth, boasting and 


with a complete misapprehension of the 


ACts 


That the import of American macl 


tools into Germany not only has passed 


naximum but within a few months reall 
has ceased as good as altogether, there 
no doubt. and the business men sub 


\merica 
that the 


quently returning to report cor 


America? 


with Germany is al 


when they say 


tool 


re tly 
machine trade 
ready a thing of the past 

the 


‘As regards, however, two ground 


cited in the above editorial for the en 
mous increase in the importation of mi 
chine tools into Germany during the la 
four years, only one of them answers t 
the facts. while the other arises simply 


from an ineredible boastfulness 


‘It is a fact that German industrial 


the last 
the 


up mightily in 
Indeed, 
that 


lite has. s vared 


three to four years boor 


has been so pretentious nearly all 


existing industrial works have been mor 


or less enlarged, and, furthermore, a great 
| 


number of new works must have been 
erected. In both cases they were in great 
est haste, in order to get as much of 
share as possible in the prosperous situa 
tien 


‘*Such an urgent demand for equip: 


was created and such quick deliveri 
were wanted that the (;serman ma hit 
tool builders, who were prepared to meet 
rmal increase of demand, were 

nmediately in a condition to supply a 
t ew machine te ¢ ed f 

KTeNES 1 d new 1 1 ( 
qytte tly t ree ent ore 
had be « ered f { | 
( ‘ {f the short d t 

there this was done frot Ame 

Ss howeve tl nly g 

! ich Germany for a I 
time w ictual oded with Amer 

i 1i¢ a) ls 

The scale was turned 1 fave 

America even then only by the very shi 
delay 1 «le erv which were med 
the offers. but by no means through the 
second cCau-<e idduced 1 the ibove edi 
rial, 1 
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“*“The American inventive genius Uur opponent asserts that the reason why rd Cc St r 


which had produced a Class ot tools quite all the orders that ) ser ) (ser! | X t t 1 I i We 


above the plane of anything the contine anutacturers and came t \merica did mer re \ I thar G 
tal nations had learned t nstruct for ) Was merely one of ity to make 
hemselves ( t He a ‘ ‘ é 
‘This assertion only shows anew the that the matter ot erit or design of the clear to fill in ¢ oe ae 
well-known American boastfulness a tools had nothing to do with it and that » be 
likewise does this—that the exports Nave he German manuta irer was. all-sufhi unter ed by 1 manufacturer 


let up only ent im the rt tr te he made \] t $s not reg é ‘ the 








because tl ndustria ugh the 4 ry Oc 1 of the expor tte uld have 
hations r rnec é t our T I \1 it 1 tor (rer! y 7? iV ive be ( é ‘ t ew 
ind Ing greater e ot it wen simply one of demand and supply, it It mav be said ur tool builder 
ber fact is n h more to the 1 prehen e how inyone who were often badly tied up by delay g 
effect that in the last three or four vear KNOW nything ut the subject at all ting raw mate nd undoubted 
German industry, with the help of the An in ignore the important part that the delay in shipme1 Often arose throug 
erican tool manufacturers ha equipped proved construction of these machines fault of 
tselt very speedily to meet uickly the Naved since the way was once opened \met ! one ‘ eeping 
demands growing upon it with enor r their introductios It is a we cnown the lead of their German copvists in n 
mous rapidity, and so to take right hi ct that the only two nations in the world ng improvement nd their present pr 
of the situation. Thi S well know: vho have done much in the wav of dé duct is perceptibly i: lvance of the ger 
has come to pass in fullest measure, whic] signing modern machine tools are Eng f grown f 
IS best shown by the xport tigures and nd and Ameri \ tew vears ago most \merican n In the t two 4 
the large dividends declared f the existing German tools were th em Future attempts t ‘ r build 
The import trade from America nat yodiment of English ide The extent will pz / 
urally ceased Immediate] fter the ex hich the to ecently 1 ported trom by fit nd start \ happened | 
tensions and new vor} had __ibeet America have eel ed models for fore ce 
‘quipped. By no means, however. has this le new output ot German tools is notori the Gert l | bring 
taken place becauss (sermany nm the late 1 In the erv citv t Chemnit where mind the tar } t len bel 
ears, has p 1 elf r ( l w printe | t tact ( 
models from Americar nventive genius ng machine is being manufactured in brought 1 ! tentior Vv very g 
nd now has learned That t # the Brown & Sharpe to the GG et that 
self-d ion! nutest t en the cu n L gre x vuiy 
That these events mav be repeated 1s talog «ce ribing it i catalog ot which ire satiste vil U M are 1 
not at all impossible if conditions sud- a copy is in our possession were taken best nor of er test p 
lenly develop, vet certainly there will not from that of the \merican originator [In conclusion nd not to be outdon 
be such another inundation as that of the There are some Ger an builders whom our German critic it play of our 
ast three or four vears. for large part we could name nd whom we have been ty to find an apt quotation, we wi 


f the American sales have very much glad to name it ur columns many times mind him and hi echat compat! 


displeased the German customer The in the past, who are disp] iving true origin 
taults were, first, the use of inadequate ality in their designs, but the manufactur “Imitation the sincerest flattery 
materials (viz., cast iron instead of the ers of another sort who are simply mak aaa 

steel, or possibly cast steel usually em ng cheap copies of American tools are Ech f he Oi C 

ployed in Germany for the same parts ) lite numerous Will our friend who oes trom the . ountry. 
ind further that the short times for deli, believes in nothing but the temporary , ae 

ery named in the offers were often ex- hortage at home please account for this [ have never told you much abou 
ceeded in fact up to 100 per cent. and that hange of model by German tool builders? foundry yet Well, in the first plac 
the net weights were as much as 25 per In the charge of unfairness made 1sn’'t much of foundry, and then ag 


cent. less than those stated in the offers gainst the American tool builders there is a man isn’t ry apt to think nice 


his is a sort of business procedure which no doubt som: truth \merican manu ibout found: el e is trying 1 
has been openly complained of and which facturers are not all of the highest stamp, get throug! cl n the surface of 
leserves to be dealt with severely and the many who are have to suffer for hurry casting lt 1 ng but a cl 

‘ ‘By all means that was the wrong way the sins of thos vho are not. We be that the machinist 1 t such tim im 
to build up a permanent market in Gey eve that the number of our tool manu Iraid the 1rot d er get 
many and such business methods were  facturers wh would intentionally give a hilling point the rround 
‘ulpable ones because the German market hort weight Vel few \s to the ort v] ec p r moldet { » Often t 
will permanently be lost for machines t materials used, there is no claim bv our nt by the macl ery ot 

f normal character departed from the de 

Finally, tl Ge \ n the f criptior But ideas differ as to the ad ( 

ire as in the p ~p t (meri ntag t riou ite 1 what 
good special machines is self-evident. for sanctioned by American practice mav ap 
the German machinery manufacturers als pear insuthcient to the machinist who has 2x1 inc] | lathe l cent 

re more ever pe led h tl e€ customed ( rength and le « 
universal law of life lidity to the neglect of facility and cor is the fir 

I he \ that enienc e 3 £ t ‘ 

Ives.”’” It is true enough that promised deliver myself and t I mnt Iter 


We should have little fear to have th vere sometimes exceeded by American resiie . tb then and had to d 


ise rest with the argument of our ar ny ( Wi er n to the fact our Now P I ) 
mous German critic and go to the jurv elves at the time the shops were all tied up vith a poor tfit ! ( now et 
of our readers as it stands: but since, in vith work a year or more ago The de ut cannot p himself 

America at least. it is the established lays affected both for ign and domestic But the reason I admir moldet 
privilege of the plaintiff to close the case vers and it was | vn at that time that much just now for a later experien 
we will not disdain to do so the former were taking n much the Sometime ve have t r three molds 
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and sometimes we have the boss and a boy, 
and sometimes we are shy the boy. Busi- 
had the molder, 


was down with rheumatism, the boy was 


ness been quiet. sen, 
off visiting in the country somewhere, and 
Sammy, my usual standby in emergencies, 
was away on a three-days’ job, when a man 
came in for an engine rod brass. Among 


all our stock of seven various castings, 
and all on the different engines, there was 
not an engine brass that would do by any 
By the way, did you ever 
job of 


1 »b- shop, oil 


feat of fitting 


ee a real quick first-rate brass 


fitting done—that is, nice 


country fitting, when you “got to get her 


going and get her going quick?” 
[ will tell 


myself in a pinch) that hasn't any patent 


you a way (I have done it 


on it, and it may astonish you and teach 


ou lots if You see this 
1 


1s s 


you ever try it: 


hoax inch too big tor the strap every 


the too 
wide for 


file the sand off 


big to go into 
hol 


nd too long 


vay; too strap; 


too the 
Now 
ip and down and drive it into the strap 
Take 
shop and have 
the 


the strap, 


ng im 


just 


()f course it springs the strap some 


it out to the blacksmith 


the blacksmith put it on smoothest 


plane he has on his anvil, and, putting 
come down a good 
still 
again; now another one, light this time; 
that’s 


the good flatter on it, 
square blow with the sledge; ‘again, 


pretty near, needs a hair more 


If you yelled just right you 
Now, 


turn it over on the side of the brass and 


though.” 
will find it about 1-64 inch full yet 


come down good and heavy, driving the 
flanges close up on the edges of the strap. 


Better see that your strap is nearly true, 


or you may drive down such a good fit 
that you fill some hole and can’t get the 
brasses out Drive the brasses out and 
cut in two; take out enough to close them 
ip to nearly the right length It will 
help the hole and make less to file front 
and back. Now square up the front and 


the back, finish the fitting up and down, 
drive into the strap, catch it in the chuck 


and set the strap true from the face of the 


hueck Bore the hole and face one side, 
urn it around and face the other side 
hile off the sharp corners, file a notch for 


the oil to get at it. If your customer puts 


on style out at Ins place, hold the edges 


of the flanges on the emery wheel for a 


minute or two. Tell him to use plenty of 


] 
Ol 


for a couple of days and watch her a 


little, and send him away happy to be 


ready to run again after supper. Time 


1 hour and & minutes, including time of 


imaking change and giving advice. Charge 


$8.50, and cheap at that, for that was good 
brass and well fitted 


lo get back to where I was. It was 


mportant for him to have a set of brasses 
must keep running, and | 


onee, as he 


must make them. I set a green hand at 
building a fire in the brass furnace while 
I looked for a 


i could 


pattern. The nearest one 


find was away too big one way 


and too small another, but that was noth 


ing. I had often had Ben fix them a great 
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deal worse than that. 
out a little here and fill in a little there; 
I helped get the 


I only had to cut 


that was simple enough. 
fire going and the pot in and charged with 
some nice, heavy red scrap, and then I 
started to mold that brass. 
Did 


wife was away? 


you ever try to cook when your 
I guess that sand must 
have been too wet, to have it all stick so. 
I'll try some a little dryer. That must 
have been too dry, or it wouldn't drop to 


pieces as soon as I began cutting; but | 


guess I can fix it with the swab. Now, 
that is a pretty good mold, but I will make 
another one for fear of accidents; and 


then, it pays to keep a few good brasses, 
that you can make most anything out of, 
on hand 

It was getting dark when we were ready 
to pour. I never knew it was so hot over 
a brass furnace before, nor so chokey like; 
but the 
when I poured it. 


brass seemed to go in all right, 


If | had known enough 
to shake it out and throw it into water, 
it might have helped take off some of the 
sand. But I didn’t, and after 


took it out and fitted it up myself 


Supper I 
not 
any lightning way either. I am glad to 
say that only one was good; and | would 
put that one up against all creation for be 
ing the worst good brass I ever saw. It 
was hard. I had to slow the engine down 


to plane it, and our planer runs slow nat 


urally. The sand was burned in, away in 
There were some nice little holes in it to 
catch and hold the oil. I knew what I in 
tended to make out of it; it would have 


taken a smart stranger to tell from look 
ing at it. I let my friend, who was wait 


ing for it, start for home between mid 


night and morning, while I went to bed in 
full 
and ours in particular, feeling I had ad 


sympathy with molders in general 


vanced far enough in the craft to be an 
honorary member at least 


still 


core in 


that 
and 


Of course, | bless the fellow 


puts a 2-inch a 3-inch print 


t 


puts it all to one side, that forgets to cut 


a gate in the hurry job with the man wait 


ing, that has loose dirt everywhere in his 
casting, that turns his cope halfway 
round and makes a monstrosity, or that 
does any of the many other things that 
loudly proclaim his carelessness and in 
difference, or, as one old boss puts it, 
“his don’t-care-a-damnativeness” ; but for 


the many things that can happen when a 
man has done his best with the means at 
hand, I feel like making much allowance 

To make good castings of all kinds with 
sand whose only claim is that it is acces 


sible, 


and 


: ; 
unknown kinds 


flasks 


that is of all 
fuel 


ron 


conditions, likewise, not 


exactly suited for anything just keep it; 


it isn’t good for anvthing, but may come 


help from the ma 


lift 


in handy some time” 


chine shop when you want a fellows 


that can’t understand that a mold should 
be handled like a baby and not like cast 


ings—these things bother a job shop 


molder, although he is not to blame for 


them W 


OSBORNI 
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Electric Distribution of Power in 
Workshops. 


At a recent meeting of the electrical sec 
tion of the Franklin Institute in Philadel 
phia, the advantages of the electric drive 


for shop tools were enumerated by Prof 
F. B. Crocker as follows: 
(1) Saving in Power.—This is gener- 


ally the first point to be considered, but 1s 
by no means the most important, as cost 
of power in most factories and mills 1s 
only 1 to 3 per cent. of the total expenses, 
the cost of labor being usually many times 
greater. It is, however, a fact that elec 
tric driving usually secures a considerable 
saving in the consumption of power 

(2) Cost of Buildings.—Since heavy 
overhead shafting is not required for elec 
tric driving, the buildings may be made 
much lighter and cheaper in construction 
than for ordinary mechanical driving 


Che 


a factory with elec 


(3) Cost of Equipment relative 


expense of equipping 


tric motors or with belting and shafting 
depends upon circumstances, but would 
usually be greater for the former. The 


difference, however, is not very great, and 
the saving in buildings noted above would 
The de 


preciation on the electrical plant can easily 


generally make up the balance. 


be made less than that on belting and 
shafting; lubrication is also less and the 
attention required is no greater 

(4) Arrangement of Machinery.—The 
use of electric motors enables the ma 
chinery to be placed in almost any de 
sired position. It is not necessary that 
they should be parallel or arranged in 


rows or placed at any particular angle 
with respect to each other. With belting 
and shafting, on the other hand, the ma 
chinery must be arranged in a very pat 
ticular manner, and very often it has to be 
placed where the light is poor, and acces 
sibility or other important matters have 
to be sacrificed. 

(5) Clear Head Room The elimina 


tion of overhead belting and shafting by 


the use of motors gives a clear head room 


which enables overhead cranes to be used 


freely, and also avoids the great obstruc 


tion to light and air, which ts a serious ob 


jection to the old-fashioned methods 


(6) Cleanliness.—The dripping of oil 
from overhead = shafting 1s constant 
source of trouble, and the dirt thrown out 
from belting is an even worse enemy to 
cleanliness. The agitation of dust by belt 


ing and shafting keeps it in constant ci 
culation, so that it penetrates everywhere 
ind everything. 

(7) Health of Employees.—On account 
of advantages in regard to light and ant 
and the reduction in dust and dirt, it ts 
found by actual experience that the health 


of those who work with electrical driving 


machinery is improved. In the Govern 


ment Printing Office in Washington, one 


of the largest in the world, it was found 


that the sick list was decreased 20 to 40 
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per cent. after electric motors were intro- 
duced. 

(8) Convenience 
ings.—The 
tached buildings to be 


for Suild- 


de 


reached easily and 


Detached 


1 method 


electrical enables 
economically, which is not possible with 
The like the 


machinery within them, can be located for 


ordinary methods. buildings, 


general convenience, and not with special 
regard to supplying them with power 


(9g) Freedom for Growth For similar 


it is a simple extend a 


add 


reasons matter to 


building o1 another in 


any direction 
or at any time as desired, whereas with 
the old method of dt \ g the shafting 
must be installed originally with the idea 
of extension, or else it must be replaced 
later. In fact, the length to which shaft 
ng can be run ts very limited, and the ex 
tending of building the erection of 
nother, may require the installation of 
n additional steam-power plant, which is 
decidedly objectionabl he electrical 
plan enable ll the power generation to 
be effected at on point and wherever it 
s most convenient, even though some dis 
tance away 
(10) Shut-downs Less Frequent and 
Less Serious \n accident in an electri 
cally driven plant usually has a local effect 


nly, simply shutting down one or a few 


machines, while with bel and shafting 


ting 


the breaking or slipping off of a belt may 


require the whole or a large portion of the 


machinery to be stopped, in order to make 


the In a large establishment a de 


ay 


repair 
of 


even ten minutes represents a very 


considerable item 1n wages, and the inter 


ruption of the work is demoralizing It 
light be argued that the central plant 
night break down, but that is just as true 
fa mechanical installation as of an eleé 
rical one 
(11) Speed Control Phe variation of 
speed that 1S possible with electric driv 
ng, and the convenience as well as range 
of control, are verv great advantages witl 
ost kinds of ichinet Phe operator 
an drive the tool to its limit of capac 
nd can on the othe ne wtantly ‘ 
eve it of strain, if he ft ecessar\ 
With mechanical driving the means f 
speed control are far more ited and 
ess convenient than with electric motor 
The shifting of the belt cone pulley 
r example, and the tl ving ind out 
f different set Or ge ne s cht \ 
peration which a workman is not likely 
attempt in order to gait lightly in the 
thciencv o1 pidity of working 
(12) Increase of Output (Owing to the 
iny advantages named above. but espe 
ally on accour ft cle d re for 
verhead crane St ce 1 enrence 
f speed control, it 1s found that the out 
t of manufacturing establishments 
materially increased 1 t « ( by the 
e of electric driving It otten found 
t this gain actually amounts to 20 or 2 
per cent or even lore with he Same 
tloor space, machinet nd number of 
workmen. This is the 1 mportant ad 
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vantage of all, because it secures an in 
crease in income without any increase in 
investment, labor or expense, except per 


In many cases the out 
the the 


haps for material 


put is raised and at same time 


labor item is reduced 
Mr M 


dent Baldwin 


Samuel Vauclain, 
the 


he 


superinten 
Works 


prepared to place 


of Locomotive 


said that was now 


on record his cordial endorsement of the 


modern method, on the sce ot 
he 


, 
lines 


Its 
old 
ot 


re many 


and great advantages over t style 


of power transmission by shaft 


Ing 


g, which 


Phe 


it is displacing 


speaker favored belt connections for 


tools in which there was considerable jar 
n account of the elasticity ot the method 
He pointed out also that machine tools as 
t present built were not adapted for nv 
irs, and in adapting them he would 
not alter the structure of the tool so that 
motor and t would be one unit, but 
would provide m so that any motor from 
the market could he applied as at extra ce 
ice. He dwelt at some length upon the 
portant economac in the aving of Hoot 
space and in operating expenses whicl 
had been realized in the Baldwin works 
by the introduction of the electric driving 
system, in testimony of which he mad 
the statement that “if we should abandon 


electric driving, our manufactured product 





would now cost us from 20 per cent. to 25 
per cent. more for labor and again 
were it not for electric driving th 
Baldwin Locomotive Works would have 
to cover 40 p cent. more floor space 
than they now do, to maintain thei pres 
ent ¢ put 
\MIr. Vane ( conclusion, tha 
wl e the que ‘ ot the iving In power 
vhich the ( ption t ecleetric motor pet 
tred w | portance tC W: ry 
mean ( ( ding I Lor ind that he 
would put ele c driving svstet not 
Vv if ey ( n powell lit evel 1 
they required several times the power of 
shatt and ( Y Vstem to operate ther 
AVE Gar — ) ad t one of 
v1 engines g d ces tl 
t 1 cle { { { ‘ ! ( 
ccomplishing ‘ duct f ele 
rical powe { factories mn \ 
uch introduc ore vow 7 
té d hie t \ ( or] clu 
ne e sa | : 
po nt ( v 1 tl thal we cal ‘ 
\ dv « wer distribute 
f sin 4 , — no Ame 
noi ( lers nd to give 
ette lel { hie vu ‘ 
Pe -" ae ~_ ‘ 
tremend g d hel ( 
1 t 1 esti 1 the 
4 cle t 
Pattern Making—Thin Rings. 
BY TOHN M. RICHARDSON 
Phere e many different wavs s here 
hown, of making thin ring patterns Phe 
Dp int eldom used and has no pat 


ticular 


stronger, but, like the fir 
Phe tongued Wont 4 1s 
monest and best, whet 
ot segments The tong 
grain run at right angles 
to insure strength he 
1) is extremely strong 
scribed further o1 
Phe ring /:, made i 
very poor method, and 
shape t the tena 
and moisture Phe 
shown at / S 
none bette 1 rr ) 
Upor exXamuning 
owl will be ( 
equire segmet 
each, while 
ent to be « 
if circle ‘ ‘ oth 
‘ d icenl red 
\s ( I I 
i mystery ‘ 
eadilvy made 
esc! « ‘ 1 14 I 
board six or eig 
iW ( v ri4 | 
deep Now 1 ve ru 
dis nee a 
kerf, and tur é 
up ecping | ( 
Tres s weTOore ( 
ver the S 
+] ong ‘ 
very ohtly bx 
left, lowering ‘ 
before r] 
hy ‘ pl \ 
w he ; o { 
he | 
\ | ‘ ) 
— { 
nade 1¢ 
\\ 
ce te 
ed ‘ 
Aw 
le 
‘ ‘ wt 7 
W he e fit 
ey con ) ‘ 
mh the egme! 
he egmet 





strength 


woulder b 
s s seldom use 
10K t the com 
sing but one lave 
Ws must have the 
to the sawed slot 
LOK corner joint 
ind wall ve cle 
wo ivers < 
\\ not retain 1a 
( rt warping 
4 ive method 
( na | ow oft 
‘ 
fferent Wal 
il dl 
I ( le 
‘ eg 
ve Ol Stxtl 
ev pre ‘ t 1 
wl 
| | 
a ri r 
1 1 wi 
iv LK¢ 
‘ Vick ine ‘ 
vie ( 
LI ! | 1K 
] ’ 
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dt rt ( a 
rit ther 1h 
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aid in drawing the pieces together. Have teeth being placed betw 


hat was previously said 
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- 


ween appropriate 


otherwise the moist- flanges 


as much longer numerous The leading feature 


stick, and the course, its high ratio 


side of each piece sno help distance. 


The Grisson High Reduction 


For convenience in placing, the 


fested in Germany 


gear 


in modified form of 
teeth 
in different planes, 























t 


is shown and discussed in 


brings the back 


is said to be very satisfactory in operation 


The use of roller teeth 
ind press together, sliding the two blocks 1 f 


is next fitted over 


in Fig. 2 was 1,200 revolutions per minute 
and the speed ratio was 1 ‘ig. 
1 photograph and shows a construction 
matter how uneven the suf- which three teeth were used in the pinion, 
j work being obviously of considerable 
asier than the description. 
‘ginents sawed with form of heart-shaped 


at each end for clamping each tooth working on its own set 


This need not 


of the gear is, « 
of speeds, together: 
into with great compactness and a small center 
The smallest permissible ratio 
is said to be one to five and the action 
of the gears is better with higher ratios 
The efficiency also increases with the ra 
tio, experiments being said to have show: 
an efficiency as high as 95 per cent. 

The American representatives of Gris 
son & Co. are C. Lembcke & Co., of 88 
ric Wall street, New York 


Letters from Practical Men 


Teachers for Manual Training 
Schools. 
Editor American Machinist: 

n your issue No. 2 Mr. Stanwood {11 
cusses the manual training school teacl 
ers’ qualifications. It seems to me 
one of the great mistakes of our manual 
training schools lies in the fact that tl 
instructors are instructors in a pedag 


sense and no mort 


, 
a 
nm 
2s 
os 
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I ARRANGEMENT OF GRISSON GEARING 


| ee 
: 
ad 
[ 

1 


— 
= 


mcs 
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IG 
Let us first consider what we are trying 
to make of the boys in these schools. We 
are trying to fit them tor work in tl 
shop. Practical every-day methods should 


be used so that when they go forth 


join the great industrial army they will 
be able to not only maintain the position 

which they are placed, but to advance 
tlong the lines of their chosen vocations 


But how many of them do? Remember: 
is to the graduates of these schools we 
vould naturally look for men to some day 
raise our standard of skilled artisans 
In this sense they are a disappointment 
» far as the writer has noticed. Wher 
these young men come into the shop they 
are always ready to say to the foundry 


man, the patternmaker, the blacksmith o 
the machinist “TI worked at that wher 


[ was at the so-and-so manual-training 


school.” ut ask then me plan practic 
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either of the trades re 
t. Ask them 
(it 


question about 


ferred to and they seem 
to take hold and do a 


simple job as jobs go in the shop) and 


job may be a 


they will tell you “we were not taught 
that at our school,” and yet they may 
have spent one or two years at a manual 
training school. This shows, to my mind 


that something is wrong in the method of 


teaching 


I would suggest that 


To overcome this 


instructors in these schools should be 
taken from the ranks of foremen who have 
a record as skilled artisans and also for 
making good mechanics out of their ap 
prentices. 

When we stop and think we see that in 
have real manual in 


foremen we 


structors and by having such men as in 


such 





FIG. 2. AN EXAMPLE FROM PRA¢ 
structors we would make the schools a 
practical institution. These foremen are 
continually showing the apprentices the 
right and the wrong way of doing the 


work in hand and giving the reasons why 
do this be 


ride they take in making 
| ‘ 


SO and sO They 


the 


done 
ot 
good mechanics out of the raw 


it is 
cause 
material 
and the same incentive would make them 


successful in the manual-training school 


It was the writer’s experience to attend 


for two winters an evening school in 


New 


iwing 


which mechanical 


The 


was a kind old gentleman who taught 


England city in 


dr was taught (?) instructor 


us 


-cholars to make nicely-colored drawings, 


taking lots of time with colored paints 
to bring out the parts and lots of time let 
tering these drawings, one hour being 
sometimes required to draw the word 


AMERICAN 


Nov 


that was practical in 


Iklementary.”’ 


soon found it out w 
drawings 
ods that make our n 


failures. 


in the shop, and it 1 
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v there was very littl 


all this and the writer 


hen he came to handle 


s such meth 


training schools 


lanua 


If we are going to turn out. skilled 
artisans from these schools we should 
above all things have skilled artisans as 
instructors—foremen artisans who have 


shown their qualifi 


by the way they hav 
Kingston, N. Y. 


Editor American M 


In the majority 


who are engaged ; 


work or manual tr: 


cations as instructors 
e handled apprentice- 


M. A. J 


achinist 
of 
iS instructors in 


instances, the men 
shop 


in our technical 


ining 


\\ s engaged 
wo I I 
qu red LO Posse 
cati S the 
s r 

his responsib 
ng the charac 
and ft yo ti 
social lite 

ol Caciie 
sl b C4 | S 
vote more t 
week, than to 


thereby con 


structor in this 


direction and 
time 
inf] 


ucnce 


great 
training 


which wil 


work, and b 


supervision te 
l, without 


on their 


question, 


devel 


) 
CAE t | 
, « nid 
vl ie nw 
\ A 
Cie g ad 1 
‘ \ v vs and git 
fe le positions 
qu i wreat as those 
I e science ind k ndred 
une school e pupils de 
e 4 manu t ning, px 
SOTIIC rt the Lilet tuche 
ing into contact with the u 


eing under h 


ra period OT 
have 


pment an 








rick 


] 


schools selectec 


s] 


are 


who work in the 


fications required 

able to execute a 
work, smith-work 

other words, they 
chanics or artisans 
these requirements, 
many instances eng 
previous educationa 
which they may | 
workshop, and are 


portant question 
teaching or | 
lini] 


gn 


about 
often engaged 
th = 


you a good mechan 


replies t 


cept lor your servi 


to t 


appeal 


ary you 


FIG. 3. GRISSON GEARING USING A TH 

1 from the mechani By w { 
ops. The chief quali some pup 
are that they shall be ng Ww de 
good piece of wood tim not take 
or machine-work In doing extra \ 
should be good Thiet heme inde 

\part, however, from in some cast 

they are in a great ilmost needle 
aged regardless ot any Linnie spent n 
l training, beyond that) must nece 
lave picked up in the minds an 
rarely asked the im who will 
“What do you know onality a 
vedagogy fs They are nditteret 
iv and solely on the In ade 1 
ficant questions: “Are tion the tea 
ic?’ and “What the ‘ good 

are prepared to a ( } 
ces kenelisl ingu 

writer that the man correctly n 


REE-TOOTHED PINION 
ustratior ] writer h 
his classes in manual train 
e a large portion of then 
n up by er studies, t 
vor} n | room, thereby 
s conti and traiming for 
ten hours per week It is 

say that this amount ot 

the presence fo a teacher 
rilv greatly ntluence — the 
ral quality ft his pupils 
ite, more ‘ . | pel 
icte t vow d vad ‘ 

) < vy g d educa 

! ul ning shoule 

| in cit lor He 

‘ good comman f the 
rea ne ible t use it 
u Culmstance 








ISO 


se any slang phrases during the 


should he 


demot lesson in respect to a piece 


strative 
in personal conversation with 
the 


iny of lis pupils. In addition to all 


good qualities and accomplishments 


ibove 
he must also he good mechanic, which as 
1 matter of course is absolutely indis 
pen il le 

There are many teachers of manual 
training who do not possess all of these 
essential qualifications, because the teacher 


who taken from the shop, although 
he mav be a good mechanic, 1s generally 
( defective in the necessary technical 
education, while the man who ts college 


bred considers it beneath his dignity to 


ind ledrn a trade in order to 


i shop 


ome a mechame in addition to his ac 


ired education Therefore the combina 
ion of mechanical ability supplemented by 
i technical education is a rare one, and is 
seldom met with 
Of 


mechanics who have acquired a fair ele 


there are men among the 


COUTSe, 


mentary education, but who unfortunately 


know nothing about the art of teaching 


the latter being very essen 


Or pedagogy ; 
tial to the successful teacher who is will 


ing to study and improve himself. If 


such men are fortunate enough to receive 


appointments as teachers they will avail 


themselves of every opportunity toimprove 


their education and will make very fair 


teachers in the course of a few years. 
A TEACHER 





Fastening the Arms of a Wheel 
Pattern. 

Machinist: 

illustrate a 


Editor American 


The enclosed sketches way 


of fastening together the arms and hub 


of a small fly-wheel pattern. We have 
tried a number of ways, but so far have 
found this the most satisfactory The 
arms are made to run to the center and 
the hardwood hub is glued to them \ 


recess 1s turned in the cope side to take 


the brass plate, which is screwed in plact 


with one screw through each arm into the 


ub as shown. The cope hub, 


hardwood 


Ose, Is turned with a_ recess 


which is I 
to fit over the pin part of the brass plate 


There is nothing very new about. this 


but it may be a suggestion to some of your 


readers Horo.” 


Cost Accounts and Prices. 
Kditor American Machinist: 
We have 


article in yout 


with great interest. the 
No. 4 
the Burden in \ccounting 
Works of William Sellers & Co...” 


to the 


read 
Dividing 
at 


and we 


Issue on 


Cost the 


would express our thanks author 


for emphasizing the fact that the “leading 


value of a correct system of cost-account 


business which manufactures 


ing im any 
line of staple goods for sale from the 
warehouse, 1s not that of determining 


prices,” and for stating plainly that ‘prices 


at any moment are determined by the state 
“Increased cost from any 


of the market.” 
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except. for instance, a general in 
the ot labor, 


affects all manufacturers, is 


cat: ¢€, 


cre in cost material or 


ise 
which not re 
tected 
high cost in any establishment enable that 


in the prices obtained; nor does 


establishment to obtain better prices than 


its competitors.” The development of cost 


formulas has undoubtedly been of great 
advantage; but. like other good things 
they have no value when misapplied, and 


think they have been frequently 


misapplied in stating prices, 


we very 


the re 


with 


sult that less than the market prices hav: 
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trend of Our 


to 


own 
the 


the market 
that 


should prevail on all stock goods, and that 


exper! 


ence is judgment as market 


cost accounts are chiefly valuable in som« 
classes of jobbing and in some large and 
special contracts 
BuiLtpeRsS IRON Founpry, 
Z. CHAFEE, Pres 


Spacing for Prime Numbers of Gear 
Teeth. 


Machinist: 


who look below 


Editor American 














often been maintained; and when experi Those of your readers 
ence has shown the “perfect” formulas the surface of things will recognize Mr 
I es 
} 
4 
/ Brass Plate 
F i . 
{ / Pin 
* 
\ 
\ 
Cope Hub of Hard Wood 
j 
Pin | 
— a - — 
{ Brass Plate 
> Arm | Arm if 
| 
ict J 
Hard Wood Hub 
im in Ma t 
FASTENING THE ARMS IN A WHEEL PATTI 
be maccurate, serious losses have some Ben Noble's plan for indexing for prim 
times resulted., numbers of gear teeth, given in your issue 
Che writer had one friend, the manager No. 3, as being essentially the same as my 
of a large business, who never allowed own plan, published in your issue No. 49 
what we might call the “assembled fig- of last year. In fact, Mr. Noble’s devic« 
ures” of his cost sheets to be known out was made after he had consulted me as t 
side of his own office; and he used them the practicability of applying the principl 


as a yard-stick to determine whether or 


not the prices submitted to him were too 
he prices at which the 


gocds should be sold were tixed largely by 


high or too low. 


examination of competitors’ price lists and 


discounts, and by judging the probabl 


universal milling ma 
replied that the 


applied wherever it was 


dey ice to a 


To his 


principle could be 


of my 


chine inquiry I 


sible to make the driven shaft react on 


po 
the driving shaft without locking the lat 
ter He then expressed his intention of 
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connecting the spindle of the dividing 


to which I re 


head to the index plate, 
plied: “Yes, that is all right, provided you 


get in the proper gear } 
Mr. Noble over 


as a result his construction will not work 


looked this advice, and 
as intended 1 do not care to go into 
many details nor to demonstrate anything 
but simply state that 1f you want to cut 


59 teeth wi 


g 
B and £B must not be evel he seems 
to think. and as his sketch shows, but 
must be in the t f 60 to 40; and if, in 


general, we wish to cut 1 teeth with 
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the bottom of every article and detect all 
fallacies. A. I py 
Hamilton, Ohio 
[We must confess to undue laxity 
not Mr 


reading the descripti 


A Special Casting from a Regular 
Pattern. 
Machit 


| 

The sketc S A he let 4 ng 
nat was ordered ft n s Tew day g 
It vas pat rt One t 11 ef | ac 
tor whic ( patte ide 1 

Lives) ind 4 ‘ ’ \ { \ { tT 
ence between the casting ordered and 

, , 
regularly made \ S e ft opening 
| 
cadet tine ve l Cs 1 pet Y 
7 


s 























the sector set for eeth, gear Fand BB 
must be in the ratio of n 40 From this 
t follows that gears B and B should not 
mesh directly together ut should — be 
joined by quadi t witl ne two 
\ 
‘ cS c 
4 > 4 2 
A t- a2 4 B 
e) 2) 
lu 5 
~— 
The 
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d BB m g together , 
] ive $a <pace t hie rex nd 
ire small ill dl ) eel thie 
O! spact \ re ; idk \1 \ Tit wl 
understands thx illing au e and 
little mathematics can wor t f hin 
elf, though I should be glad to help er 
the rough places if help is needed 


I sincerel\ regi 
Machinist” has been 
understand how almost impossible it is for 
the editor of a well-filled paper 


with a wide rang subjects, to g 
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eam Turbine Shaft. 
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revolutions without any of its original 


parts having been replaced, and the writer 


knows of one instance where a flexible 


shaft and turbine wheel, having run about 


the same length of time as the above ma 


chine, were cut into testing pieces and 


was found to be 
MEDEN. 


tested, and the material 
practically unchanged. E 
Philadelphia, Pa. 





Two Fixtures for Machining Curved 
Castings—Placing Castings in the 
Jig—Proper Locating Points. 

Editor American Machinist: 

The castings shown in Fig. 1, a pair of 
“trigger right and left hand, re 
quire finishing on the inside bosses at 4, 
B, C and A’, B’, C’, as well as drilling two 
5-16 inch and two %-inch holes in each. 


arms,” 


The castings are about 11 inches long. 
The first operation is with the profiling 
fixture shown at Fig. 2. A pair of cast 














all the connecting points of the various 
movements of the apparatus for which he 
is making tools, working from the connec 
tion of one piece to another, rather than 
locating from some convenient projecting 
lug on the 
make the jig much easier of manipulation 
but the 


casting, which may possibly 


cause such inconvenience to as 
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sembler as to lose all the time, and more 

which the jig man saves by rapid drilling 
D. E. MacCartHy 





What the Lathe Hands Think of 
the Compound Rest. 


Editor American Machinist: 
The article of H. W. P No. 2 


duces me to say something on this subject 


in in 
In the shop where I am employed there 
are ten lathes, all having compound rests 
Some of these have in addition plain rests 
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the back side of the tool to scrape just 
enough for a good finish. This does not 
give a theoretically correct thread; as 
for instance, in a one-inch, eight-pitch 


thread, with 5-degree rake the angle of the 


back cut is incorrect about 14 degree, or, in 


other words, the space between the top of 


the thread is too narrow by .0004%. By 
grinding or stoning off the point of the 
tool on that side, it is easily corrected 


We use a stop on the compound rest which 
enables us to duplicate threads with very 
little calipering or trying 








the use of which is optional with the lathe I would suggest that manufacturers 
. ; f 
| f f f . ; 
| 4 ee 
Le] \ 
— + 
































connection simply for roughing threads 
We finish the threads and cut the time in 


two over the old method in the following 


way: Grind the tool to gage and then 
give it top rake sufficient, 5 degrees be 
ing about the least. Set the compound 


rest to 23 degrees instead of 30, but set 


the tool by gage as usual. This forces 


A B << 
\ 
=e = ae > 
a 
i— eal . 
f P ad A ‘ 
A B ‘Cc \ ' V-Block Tool Screw 
\ +i Thuiml Screws 
a Thumb Screw 
7," = 
thio te Thumb Screw A 
; i . ~—d teed f 
Cast Iron Pat, No. D-4731 
© S) : 
oe ' 
American Machinist American Machinist 
FIG. I. CASTING TO BE MACHINED FIG. 3. DOUBLE DRILL JIG FOR TRIGGER ARMS, RIGHT AND LEF1 
ings to be machined are placed with ends Q 
Aland A’ in the V-block, resting on per SK 
manent pieces cast solid on the fixture SY ; 
base. Thumb-pins a and b are set at a _) 
slight angle, forming adjustable stops, a 
which are held in place to withstand the @ ( a | 
: —— SY ( 
pressure of the cutter by knurled thumb y 
° e e 1 - ee” 
screws. A set piece for depth of cut is Y b | 
. . rie a - 
provided by the tool steel pin at C. rhe S 
stud and strap in the center hold the work 
Che drill jig at Fig. 3 also is arranged "My 
to take in two castings, right and left Ad, Bett, Nene sereer se 16 Thd. Thumt 
- 2 - ‘ to dr fit = Screws Too! Steel 
hand, the side elevation of this fixture _ jeter all Ve tr eit 
shows by heavy dotted lines the position 7) RE Ba 
of the castings ready to be drilled r f | f 
Knurled thumb-screws at the sides set the La | | 
castings tight against the finished project ; 
ing blocks in the center of the jig. The \ 
3 : . Ainerican M i 
single revolving clamp with two screws 2-14 Holes Drilled at Slight Angle 
. 4 for % Mach. Steel Th b pins. 
holds the castings down and into the V- a ae ae ee 
block FIG. 2. DOUBLE PROFILING FIXTURE FOR TRIGGER ARMS, RIGHT AND LEFT 
It is often the case that certain castings 
are drilled in a jig with holes accurately hands, but the change is never made. make the inner end of the compound rest 
spaced, but the base or working point over After being shown Professor Sweet’s to match the circle of the base, instead 
looked to such an extent as to cause trou- method of threading, they become at once of carrying it out square at the end, as the 
ble in the assembling department. It is adherents of the compound rest. Your corner collides with the dog or other pro 
well for the tool designer to keep in view correspondent speaks of its use in this jections when running up close to the 


head 


than 30 or oO degre H. 


with the rest set at any angle other 


Why Wouldn’t the Engine Work? 
Editor Machinist: 


! have with a 


American 
deal of 


terest and considerable hilarity the article 


read in 


great 
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by W. Osborne entitled, “Why the En 
Wouldn’t Do its Work.” (I 


originality on the arrangement of capital 


gine claim 


letters anyway.) To a non-scientific cuss 
who has been driven to run sawmills many 
looks that 
men firing one boiler with dry kindling 


years, it rather strange two 


have steam” 
that 
valve wide open, even if the steam gage 
Especially 


wood would not “got up 


enough to blow overloaded safety- 
showed 397 pounds pressure 
as boiler and engine, including governor, 
were both in first-class condition 

but if 


with 


Excuse my airy persiflage, one 
“fire” this 


slabs when the steam gage was all right, 


man could boiler green 


why could not two men get up steam 


least, even if 
steam gage at all? 
Missouri, Mr. Osborne will 
me” 


enough to saw one log at 


they had no Having 
run mills in 
have to “show before I can give him 
credit for even an ingenious story. 


Geo. F. WILLIs 





The Cross Section of Screw Con- 
veyors. 
Editor Machinist 
The construction for finding the 


American 


section of a screw conveyor flight given in 
Machinist” No 


Brown is very ingenious 


the ‘““American 
 m 


haps more economical of time 


5 by M1 
and per 
than the 
construction that has been in use in laying 
out the rolls for the making of such con 
veyors under the writer’s patent 

It is suggested at the close of the article 
that it 
conveyor flight could be produced so that 


would be an improvement if the 
the finished section would be of approxi 
Naturally, thi 
idea has had considerable thought on my 
part. 


mately uniform thickness 


There is some value, however, in 
the tapering cross-section of flight in that 
it presents the thin edge to the material 
that is being conveyed, and therefore offers 
where the edge 
the 


practice it is found that a conveyor flight 


less frictional surface 


comes in contact with material In 
as long, as 
the 


the ability 


with thin edge will wear quite 
the 


were much 


far as edge is concerned, as if 


light thicker, and 


of a conveyor flight to resist lateral pres 
sure is the point of construction requiring 
The 


e 1 
or the 


the greatest attention triangular or 


tapering cross-section flight is an 
admirable shape to resist this lateral pres 
sure; but even if it were conceded that a 
flight of 
would be a desiral 
of the trade in this particular 
such that, as Mr 


ment of the result would not be 


uniform cross-section 


le 
rie 


conveyor 
product, the nature 
specialty is 
Brown hints, the attain 
“commer- 
cially profitablk \side from the expense 
of experiment, which I should say from 
uld be i 


necessary to 


very great, it 


the 


my experience wi 


would be secure from 


ordinary sources of supply strips with pre 


cisely that tapering cross-section which, 


when passed through the 1olls, would pro 


duce exactly the spiral desired. The en 


tire. tonnage of conveyor spiral used is 
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so small that it would hardly be of interest 
to the rolling mill, and since beginning the 


1anufacture of helicoid conveyor we 





my 


have found it necessary, in order to meet 
the demands of the trade, to produce about 


This 


would 


fifty different varieties of the spiral 


feature of the matter is one that 


probably prevent a profitable manufacture 
of the style of flight suggested. It may be 


e 1: 
rocess 1or making 


said in passing that the 1 
the form of flight suggested by Mr. Brown 
Mr. O. N 


S87 


is the subject of a 


patent to 


Caldwell, issued in August, 
the ordinary product 


th it 


Our ability to use 


strip rolling mill is one featurs 


of any 


enables 


us to manufacture the helicoid 

conveyor in a “commercially profitable” 

well as “mechanically practicable” way 
Chicago, Il F. C. Carpwe.i 


Tool for Heavy Cuts in Steel. 
Machinist ; 
] 


correspondent, who 


Editor American 


Replying to your 
No. 1, for the best 


asks, in tool for heavy 








Chip ’ 
\ 
lf _C 
| ~ 

\ | 

7 | 

aaag 4ners W 

4 TOOL FOR HEAVY CUT 

cuts in steel, I think the one shown in the 


do the work 


power of any I 


sketch is best and will 
the least ' know of 
FAIRFIELD GRANT 


Gas Engine Gaskets. 
Machinist 


wate! 


Editor American 


Gaskets leaking into the cylinders 


or combustion chambers ot 
of cc 
the explosion 


o 
«i> 


engines 


are a source ynsiderable trouble, some- 


times making very weak 


and at others even nil. In gas 


lance, it the 


engine par 


mixture,” and, with 


“fogs 
electrical ignition, sometimes causes a 


short circuit, and at others a_ breaking 


down of the insulation, we having known 
several sparkers rendered jiors de combat 
by the water brea porcelain or 
lava insulators 

The re are eve ral cause why gaskets 
begin to leak or are made to leak. One 


very common cause is that the engineer, 


or more often the mere attendant, starting 
the engine in. the morning lets it 
get too hot before turning the water into 
the jacket, and sometimes throws the 
load on without sufficient water to keep 
t cool I have seen several very interest 


ing wrecks caused by neglecting thi 


until after a f an hour or so, one in 


occurring recently in 


our nel It was a 50 horse- 


» heat onl *y] 1 lgine 
power! vertical, qaou e-cyiindel engine, 


running at 310 revolutions per minute, 


1Ss3 

which had become v« r red wl 
the attend l case) turned t 
col water t et causing t 
cviinders t tract grab 1 ¢ 
ed-h trunk when ( ng l 
go; so the wrists wer 
trunks, and 
gine to repalt 

Draining the cylind t nigl 
commend pract it ie sa 
cylinder t start wit but tl pel 
tor torgetting to turn the water on int 
is sometimes quite heavy Should y 
forget, and then find the vlinder very | 
do not a nee turn water into the 
jacket, but 1 om t g 1 let I 
co ] ind then tur < ery 
SIOWLY wn ys | I \ h the bo 
\fter all, it better to lose a few minute 
than to wreck the eng ( t the g 
ket t lea g 

But, to get | t he causes of leak 


the door of the manut f n 
putting t ( f stud 
olts, or for t t being of ple s 
to make a1 de ead 
explosion cl He y say that th 
re 1 pl ‘ ug to wil 
tand the p t 1, wi 
W 1 t I \ i Ca 
but w 1 n tw 
f t { y to withst 
he pre watertig 
1 jot that 1 to very ere 
tion pe Now. ¢ . 
ng nd pulling up I g et lag 
engine, if it de gl ! ttle j¢ 
especially if ¢ | thinl 
give about e rig est te when | 
that three-fourtl i the gask« ng 
engines re de of a 
bestos board or paper, the other fourt] 
using ground joint white lead, etc.; an¢ 
one-half of them are not put on with tl 
care thev should have before I ng tl 


factory 

The method that we have tound to giv 
us the best results is as follows: Tal 
asbestos board, 1-16 1 


a gasket the full size and shape of tl 


head, and then take a sheet of 1-32 incl 
thick (this can be done by wetting I-! 
inch board and eparating the heet ) and 
make a gasket that will conform to tl 
inner circle or shape of head or chambe: 
By putting the two together they tort 
gasket 3-32 inch thick on the inner cir 
or shape and 1-16 inch t k on the out 
edge Dampen the g ket ufficiently t 
make them quite pliabl put o1 nd tight 
en them up. Turn t wate to t 
jacket and start the « ind it is like 
the water will 1 ne ont 
1rouns Now the t t imp on t 
wren ust ] | t tuds w 
tand Keep cht at ntil the eng 

s fully up to nor emperature, and 
the studs are numer enough and 
amp! ize, the gasket \ pr if 
one for ne t t r 
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On the Need of Education of the 
Judgment in Dealing with 
Technical Matters. 
(Continued from page 165.) 
destruction with the careless remark, writ- 
ten officially from the other side of the 
country, that the requirements of the spe- 

ifications must be fulfilled. 

You understand me to 
that physical tests are not very important 
quality of material, but 
when applied without judgment they may 
result in both labor and 
material, for they do not present the whole 


must not Inean 


{ 
in deciding thi 


great waste of 
case, even as to the character of the ma- 
terial of which the test pieces themselves 
We often have plates of steel 
where the test pieces, cut directly from the 
plate, will give fine results—say 60,000 
pounds tensile strength and elongation of 
30 per cent. in 8 inches, and will double 
over on themselves without sign of frac- 
ture, and yet the plate itself would break 
like glass in bending over a large radius. 
I have cut test pieces right out of plates 
that would not bend at all, and the test 
pieces would double over on themselves 
Not long ago I 
had a plate of government material to 


are made. 


without sign of fracture. 


bend on the press for a keel plate, but the 
plate broke hopelessly in bending. There 
was no other plate to replace it of material 
that had been tested and accepted for 
government use, and the inspector would 
not allow any other plate to be taken for 
the purpose. I, however, took a plate of 
steel for merchant work and bent it to the 
required form with no sign of fracture. 
We a test piece out of the broken 
plate, right by the fracture, and it showed 
61,000 pounds tensile strength and 28 per 
cent. elongation, and bent over on itself 
without fracture. Then we took a test 
piece out of the plate that had been suc- 
cessfully bent to the desired form and 
showed 62,000 pounds tensile strength and 
22 per cent. elongation, and it broke before 
it had completely bent itself. 
Therefore the perfectly bent plate was not 
allowed to be used because the test piece 
did not meet requirements. Here the test 
intended to guard against the use of un- 
suited material resulted in preventing the 
use of eminently suitable material; not be- 
cause of anything wrong in the test, but 
through the lack of judgment in applying 
the result of the test to the desired end. 

I could multiply cases—they are of al- 
most everyday occurrence—where the lack 
of judgment in regard to the value of 
tests results in needless loss and in great 
delay in carrying out work Lack of 
judgment is often manifested in a demand 
for unreasonably strict compliance with a 


cut 


over on 


specification that makes no allowance for 
ordinary products, 
even of the most skillful workman. Not 
many days ago I had such a case to deal 


imperfections in all 


with in building a small marine boiler for 
the Treasury Department under a 
strict specification. I found that it would 


very 
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make better work to weld the plate form- 
ing the sides of the combustion chamber, 
as the seam was in the way of the stays 
as shown in the drawing. The inspector 
thought so, too, so the plate was welded; 
but the slight waste in heating resulted in 
the plate being 1-32 inch thin at the weld. 
I did not foresee this, but the inspector 
discovered that the plate was slightly thin- 
ner at the weld, and, the specification re- 
quiring a certain thickness of plate, the 
work suspended 
should come from Washington. 
cision came in due course and in the usual 


decision 


The de- 


was until a 


form, instructing the inspector to require 
the work according to the specifications. 
Now, if this had been made as specified, 
with 
have been, say, 


a riveted joint, its strength would 
67 per cent. of the plate, 
while the welded joint gave 92 per cent. 
Yet, notwithstanding all this, the 
was condemned and thrown away. 


work 
This 
loss did not result from any desire on the 
part of the inspector or his superior to 
cause loss to the contractor, but simply 
from a failure on their part to apply sound 
judgment to the question before them. 

A plan or specification is an instrument 
to be used for the production of a certain 
engineering The thing 
produced is the only reason for the instru- 
ment 
when once the instrument has served its 
purpose its value disappears. Yet engi- 
neers engaged to apply this instrument 
are, as a rule (especially the young men), 
more intent on applying the instrument 
than in considering what the instrument 
may be doing, forgetting that the instru- 
ment can of itself produce nothing, and 
that if not applied with judgment it will 
produce only such things as the man that 
made the instrument could himself pro- 
duce. But when applied with the correct- 
ing power of sound judgment, acquired in 
the production of similar things with other 
instruments, the 
hand of a master, and the result is the 
combined power of the instrument with 
the trained judgment of him that applies 
it. All technical men engaged in produc- 
ing tangible things out of ideas expressed 
in our defective language, interpreted by 
someone perhaps better acquainted with 
words than with things, and whose judg- 


piece of work. 


being brought into existence, and 


it becomes pliable in 


ment has not been matured by any inti- 
mate knowledge of the actual work that 
the specification he is to enforce is in- 
tended to produce, feel how hard it is to 
get their position understood, and how 
often they must do things against their 
better judgment for fear it may be thought 
that their own interest, and not their ex- 
perience, is the foundation on which their 
judgment rests. 





Some New Things. 


A  REAR-COMPRESSION EXPLOSION’ ENGINE. 


The cut shows a novel arrangement of 


functional parts for a two-cycle engine, 


as recently patented by Charles R. Dael- 
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lenbach, Park Gate, Pa. The essential 
parts are the closed air chamber below, 
the cylinder with the end projecting down 
into the chamber, the trunk piston, the 
rocking valve and the oil supply pipe, the 
latter having a check valve. The upper 
opening on the left side of the cylinder is 
the exhaust, and the lower opening is for 
air admission. In the position shown 
in the cut, the exhaust passage leading 
from the explosion chamber is entirely 
uncovered and the bulk of the used-up 
charge has escaped. As the piston rises 
a partial vacuum is created in the crank 
chamber and at the same time a charge 
of gas or gasoline is drawn into the gas 
chamber in the upper part of the piston, 
where it is heated and expanded. At the 
completion of this stroke the air inlet is 
uncovered and air rushes into the crank 


























ENGINE. 


A REAR-COMPRESSION EXPLOSION 
chamber, and on the return stroke this air 
is compressed and backed against the gas, 
preventing its further inflow. When near 
the end of this stroke the passage in the 
side of the piston is in communication with 
that in the side of the cylinder, and the 
position of the rocking valve has changed 
so that there is a continuous connection 
from the gas chamber in the piston to 
the explosion chamber of the cylinder, and 
the gas under some pressure reaches into 
the explosion chamber followed by the 
air, where they are commingled and from 
which they expel the remaining products 
of the previous explosion. On the subse- 
quent upward stroke the charge is com- 
pressed and is ready for ignition. The 
rocking valve is operated and the charge 
is ignited by any of the familiar devices. 
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NEW CHUCK JAW. 


\ new form of chuck jaw is shown by 
the engraving, which practically explains 
itself. It is used on a 
and is turned true on the face and hard- 
ened in the usual way. At the sides and 
above the gripping surface, grooves are cut 


two-jawed chuck 


which serve to hold what are called false 
jaws, which slip on to the regular jaws 
and which desired form 
and may be cut with an impression to re- 


may be of any 
ceive work of any form or unusual shape. 
These chucks placed on the 
market by the National Chuck 
Company, Oneida, N. Y. 


are being 


Oneida 


A NEW ALLOY 


Hennig, of Brooklyn, has 
recently patented (United States) a metal- 
lic alloy, or rather the process of making 
it, which it is proper for us to mention 


Charles T. 


The patent, by the way, has been assigned 
to a resident of London, England. The 
alloy is said to be malleable at a dark-red 
heat, to possess great tensile strength and 
to be not readily acted upon by alkalies 
or acids. The following is from the spe- 
cification : 

“To make a useful alloy which is forge 
dark-red 
great tensile strength I use, say, 
of copper, 45 pounds of zinc, 3 pounds of 
iron and 24 pound of manganese; second, 


able at a heat and which has 


55 pounds 


to make a useful alloy for casting, say, 
55 pounds of copper, 45 pounds of zinc, 
6 pounds of iron and 234 pounds of man- 
ganese; third, for very hard castings, say, 
55 pounds of copper, 45 pounds of zinc, 
12 pounds of iron and 5% pounds of man- 
ganese. When these metals are together 
in a molten state, I effect their combina 


tion into a useful alloy by introducing 
into the mixture a suitable carbonate 
such as carbonate of potash, carbonate 


of soda, carbonate of ammonia or bicar- 
bonate of soda. The manganese specified 
may be added in the form of an oxid or in 
the form of cupro-manganese or of ferro- 
manganese. 
gredient metals are preferably melted to- 


In making my alloy the in- 


gether in a crucible or other suitable re- 


ceptacle. For example, the iron and the 


manganese may be added first with a por- 


tion of the zinc and copper—say one 
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fourth—and melted and the balance of the 
zinc and copper added gradually and 
melted. When the ingredients are all 


melted and together, I effect their 
bination into a useful alloy by 


com- 
plunging 
and stirring into the molten mass a suit- 
able carbonate, such as carbonate of pot- 
ash—say from one-fourth of a pound to 
a pound per one hundred pounds of the 
alloy. |] have found it advantageous short- 
ly before the alloy is poured to stir the 
molten mass rather quickly once or 
Other 


carbonate of 


twice 


with a stick of wood carbonates 


of alkali 


sé ida or 


bonate of soda 


metals—such as 


carbonate of ammonia, or bicar- 


may be employed in lieu 


of the carbonate of potash above specified 


The carbonate employed 1S preferably I 

troduced into the molten mass wrapped 

in a paper or other suitable package. 
“Cobalt may be used in lieu of manga- 


nese, if desired ‘i 


A SERIES-PARALLEL SYSTEM OF CONTROL FOR 


ELECTRIC MOTORS 


The 


electric 


designer of an 
difficult 


service is Sev erely tested when he is set to 


ingenuity of the 
motor for varying and 
meet the requirements of a large cyliader 
The duties there required 
include driving the press at a high and 


printing press 


variable rate of speed led up to smoothly, 
and capable of 
yet without jar 
the motor be able to give small fractional 
turns to the cylinder, 
tain the 
ready,” these movements demanding great 
the 


being stopped suddenly, 


It is also requisite that 


as required at cer 


stages of process of “making 


“torque” to set in motion heavy 
masses of machinery and needing alsotobe 


rhe 


appliances devised for these purposes have 


made slowly and smoothly. electrical 
usually depended upon a single commuta 


tor motor with a large rheostat, which 
must necessarily waste a good deal of cur 
rent in cutting down the voltage, or els« 
upon an auxiliary motor, dynamo or mo 
tor-dynamo 


A radical departure has recently been 


made by the C & C Electric Company, 143 
Liberty street, New York, in designing a 
series-parallel system of control for this 
class of work. They use but one motor, 


which has a double-wound armature with 


two commutators. For starting the press, 
| 


where slow motion but high torque is re- 


quired, the windings are connected in 


and when running at high speeds, 
The sc 


automatic 


el ies, 


in parallel. connections are made 


by two solenoid switches, and 


the entire control of the motor is effected 
by the simple movement of a lever back 
and forth, the switches operating at the 
proper point of the movement of the lever. 
The variations in speed are aided by a re- 
sistance bank as well as by the series and 


parallel connections named. There are 


other special features to the apparatus be- 
sides those stated 

While the primary object in designing 
this was driving printing 


presses, 


motor svstem 


which forms a good criterion of 


2) 
wn 


its flexibility, it can be adapted to different 
blowers, 
tools 


classes of such as 
rolls and 


Some 125 and 


machinery, 


certain other machine 


150 horse-power equipments 


for plate glass grinders and polishers were 


The 


recom 


recently in process of construction 


manutacturers do not, however, 


mend the use of the system on tools re 
quiring less than 15 horse-power, nor for 
intermittent work, but for long runs with 
heavy machinery at varying load and 
spec 

J) 
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VALVES FOR LOWING ENGINES AND AIR COM 


PRESSO! 


Mr. Julian Kennedy, of Pittsburgh, who 


has done much in the development and 
improvement of blowing engines and au 
recently devised 


for this 


compressors, has and 


1 
Valves 


interesting 


patented som 


service, thus contributing to the mitiga 
tion of the most serious troubles encoun 
tered [he desirable features of such 


that they shall be as light and 


have as little inertia as possible, and that 


they, with their appurtenances of springs 
and buffers, shall occupy also as little clear- 


ance space as possible. In the valves here 


shown these conditions seem to be as 
mplied with as possible. The idea 


making the 


nearly c 

embodied simply that of 
valve and spring of a single piece of sheet 
The seats 


into the 


metal of such valves are usu- 


ally inserted cylinder head, so 


that they as 
newed when necessary 


well as the valves may be re- 


In the cut, at the 








186 
top, is shown a section of a vertical blow- 
ing engine cylinder head with two valves 
in position. The 
raised against the buffers by the inrushing 


valves are shown as 


air. A plan of the valve and seat is given 
and an inclined view of one of the valves. 
The cut spirally, forms 
the spring, and the valve proper consists 
3elow these is a larger 
section showing one of the valves in posi- 
while at the bottom is a 
suggestion for a valve of entirely different 
shape, also covered by the patent. 


| f 


interior portion, 
of the outer ring. 


tion and closed, 
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A SHEET-METAL CONE PULLEY. 


Friedrich Albert, of Nuremberg, Ger- 
many, has recently patented in the United 
States a cone pulley made entirely of 
pressed sheet metal, as here shown. It is 
expected to be held together by the tight 
pressure of the edge of the flange of each 
smaller against the the 
larger one. The plate forming the large 
end of the pulley may be riveted, welded 
or brazed at the periphery. The sleeve is 
expanded or riveted over the smaller end 
of the pulley. Nothing is suggested in the 
specifications as to crowning the belt sur- 


step interior of 


faces. 
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Head 


CF —_ 
L J Tubular Handle 
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MAKING SOFT FACED HAMMERS. 
We have shown recently two different 
modes of casting hammers of soft metal 


for machinists’ and we show in the 


accompanying cut a still different scheme 


use, 


for practically the same purpose. In this 
case the handle and the middle of the 
hammer head are constantly retained, the 


faces only being renewed as required. A 


more firm, shapely, satisfactory handle is 


thus secured, and the hammer 1s practical- 


ly indestructible. When the face needs 


AMERICAN MACHINIST 

renewing the hammer is heated sufficiently 
to melt out the head or other soft metal 
The head is then placed in the 
iron shown, and the metal is 
poured into the gutter which surrounds 
the hammer, entering the mold through 
small holes around the hammer head, fill- 
the dovetail 
with the metal in the side 


used. 
mold, as 


ing it and rising up into 


grooves, which, 
holes, hold it securely. The ring of metal 
outside is knocked off and the job is com- 
plete. These hammers 


made by the Jackson Manufacturing Com- 


and molds are 


pany, Reading, Pa. They also make cop- 


per-faced hammers complete, and also 
various other odd articles for machinists’ 
use which have usually been made in the 
shops as required. Among these are ham- 
mers of soft Norway iron, copper or lead- 
faced vise-jaw caps, driving rods or ram- 
mers, file cleavers and special tool holders 


for lathe or planer 





Apprentice Don’ts. 


The following ‘“don’ts” are impressed 
upon the minds of the apprentices in the 
tool department of the National Cash Reg- 
ister Company: 

Don’t be 


appearance. 


careless about your personal 
Don’t waste time nor materials supplied 


by the company, such as oils, waste, etc. 
Don’t be careless in the use of the com- 
pany’s machines, tools and other property. 
Don’t leave your machines or benches in 
unclean and untidy condition. 
Don’t use dull or poor tools. 
Don’t fail to get to work on time, and to 


give the company good, honest service. 


Don’t whistle loudly, indulge in cat- 
calls, or otherwise annoy your fellow 
workmen. 

Don’t rush to the lavatories nor down 
the stairways. 


Don’t depend on others to assist you in 
holding your position. 

Don’t 
workmen. 


borrow tools from your fellow- 


Don’t transact private business on the 
company’s time. 

Don’t become indifferent 
think your time for promotion has passed. 

Don’t think 
work for the wages paid. 
work you might 
wages increased. 

Don’t abuse any of the privileges ex- 
tended to you by the 


Miscellaneous Wants. 


Advertisements will be inserted under this 
nied at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant ; see p. 22. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Gasoline motor castings: best jump-spark 
plug made. Orswell, 34 Beach, Boston. 


because you 
you are doing too much 
By doing more 


succeed in having your 


company. 
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Light and fine mach’y to order; models 7 
elec. work specialty. KE. O. Chase, Newark, N. 

Book “Dies and Diemaking,”’ $1, post so 
J.L.Lucas,Bridgeport,Ct. Send for index sheet. 

Wanted—Designing and drafting, by com 
petent mechanical draftsman. Box 255, A. ) 

Would like to correspond with patentees of 
improvements in grinding machinery. 30X 
1435, Providence, RK. I. 

“Brandt's Triple 
the best for boilers. 
Cortlandt st., New York 

Designer wishes to correspond with 
desiring to manufacture gas engines. 
283, AMERICAN MACHINIST. 

Castings, with working drawings, for gas or 
gasoline engines; marine and stationary type: 
prices moderate. Address Box 140, Ft. Wayne, 
Ind 

Automobile 


Gaskets” are 
Brandt, 35 


Expansion 
Randolph 


firms 
Box 


Engines (5 H. P., gasoline or 


steam)—tI ull set shop drawings mailed on 
receipt of $1. McHarg Engine Co., 280 Lark 
st., Albanv. N. Y 


Threads and gears; easy rules to cut any 
thread possible to be cut in the lathe, without 
algebra, sent to any address for 25c. by G. W 
Dixon, Spring Lake, Mich. 

Tempering.—Full instructions for harden 
ing and tempering tools, instruments, saw 
blades and springs, sent to your address for 
25c. J. & I. Whittington, 67 Winslow ave., 
Buffalo, N. Y. 

$3,500 will purchase small machinery plant 
within 25 miles of New \ork city, capable of 
working 10 to 15 mechanics; all machiner y 
and tools up to date and suitable for medium 
heavy work; terms reasonable. Address “Lee, 


25c. 


care AMERICAN MACHINIST. 
Institutions retiring from business having 
macnine tools, brass and wood working ma 


chinery will find it to their interest to corres 
pond with us. We purchase complete plants 


or handle them on com. C. C. Wormer Mach 
Co., 55-59 Woodbridge st., W., Detroit, Mich 
An Eastern concern menutactering trans 


establish per 
and St. Louis 


wishes to 
Chicago 


machinery 
manent branches in 
Persons having had experience in this line 
will kindly address **Machinery,”’ care AMER 
ICAN MACHINIST, giving all particulars both 
as to experience and salary expected. 
Belting, Motor and Engine Manufacturers 
Note—Manufacturers of transmission ma 
chinery wish to enter into correspondence 
with parties manufacturing similar lines who 


mission 


are to exhibit at the coming Pan-American 
Exhibition, with a view of having circulars 


exhibit ; will pay libe: 
Address Box 261, 


distributed from their 
ally for the privilege. 
AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines a 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning fui 
the ensuing week's issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned, If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of valu 


should not be inclosed to unknown corres 
pondents. 
e . 
Situations Wanted. 
Draftsman, technical graduate, desires 


change. Box 270, AMERICAN MACHINIST. 
Many years’ experience as toolmaker, de 
signer, inventor, foreman: would change 
specialties preferred. Box 248, AMER. Macn 
Wanted—By foundry foreman, foremanship 
of foundry making engine castings or genera! 
jobbing, heavy or light. Address Box 178 
AMERICAN MACHINIST. 
Situation wanted as master 
manufacturing company; a _ thorough me 
chanic and up to date; large experience. Box 
251, AMERICAN MACHINIST. 
Wanted-——A position, by a chemist, 


mechanic in 


graduate 


of Mass. Inst. of Technology; has had ex 
perience in factory methods: best of refer 
ences. Box 276, AMERICAN MACHINIST. 


Young man with 7 years’ practical and 
technical experience on machinery, wishes 
position as draftsman or otherwise; will start 
at beginning. sox 275, AMBER. MACHINIST. 

Wanted—-Position by strictly temperate and 
energetic traveling or office salesman, specia! 
machinery: excellent testimonials from lead 
ing machinery company. Address Box 272, 
AMERICAN MACHINIST. 
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Mechanical engineer, sober, reliable and] ern and Central States; references. Box 279, | ooo p 
competent, having had long experience in] AMERICAN MACHINIST. Inquiries for Machinery. 
charge of men, machinery and power plants, é : ¥ _ = a _ : 11, 
desires a change of position. Address Box Wanted— Experienced draftsmen on high 141) Wanted, names and addresses of 
297 AMERICAN MACHINIST speed marine engine work; state age, refe! ey : : : ; 
ee ee “r sean ences. where last employed and salary re MAaNuUulaccure ‘ for aKING 

Mechanical engineer, 20 years’ experience,} quired. Box 282, AMERICAN MACHINIS!1 pape tags na illy opi c 
can handle men and make correct estimates Several first-class machinists, accustomed | , 

ol labor and pena ten fer ae ae. yx to heavy work, can find steady employment in — " raat 

tiable” co on a i siti a. « Address See, Se See See See Dae l4 Mat t 1 ! 

ilabie ever) ay, i s os on. é Ss OTS MERICAN MACHIN 142 Vianutac ers < hnachines or 

“Chicago,” care AMERICAN MACHINIST. a ae ase ——— : ; , 1 
Wanted—1 iti etna ' Wanted (wo tirst-class aang eee n ng lap-glued r tubes s inch <« 

antec ‘osition as superintendent; Cap-]| must be men of good address and familiar , | ae al - : 

able of organizing and handling a machinery] with high-speed engine work. Address, stat ameter DY 4 g, and inch di 

plant - - ite erunches : > og ing age and experience, Watertown Engine meter by 5 ies long: tubes to be made 

special and automatic machine ooIs gs Co., Watertown, N ‘ . R 

fixtures for the rapid and economical produc ’ , “= este ; ot bani te pap 004 inch thick and 

tion of interchangeable work. W. H. S., Wanted An ope rience eo 7 ve "° ‘a rolled t yr thict . 

AMERICAN MACHINIST. ator, on open and solid die, beth single anc roliced i hive hicknesses 

double-stroke machine state experience ; 

Mechanical engineer, with 18 years’ experi-}] good position for the right party. Address (143) Manufacturers of machines for 
ence as foreman, master mechanic and super-]| Atlas Bolt & Screw Co., Cleveland, O é : , ; 
intende is on for ¢ ngagement: sms : ; making round wood sticks of about the 
— is ps cg blew» me 4 — A small manufacturing company desires a . aoe a A 
ad gag ond Semetiees eumallenins tk eaianae. technical graduate with some business experi- LITI¢ ot matches, used in the manu 
in and in Sealant accurate cost and time ac-| ©@C¢e to assist in the sales department ; only ee lt Miceli ei 
on its B 268, Ay ERIC N M . INIST P those who are hustlers and willing to work - AUS 
counts. OX 405, AMERICAN SIACHINIST. need apply. Address “Permanent,” care A. M. 

Having completed a temporary contract, I We are enlarging our works, and_ will a ; on 
am open to engagement as manager or super-] . . ‘ tees ae cll 
- : > br , = 1iortly require an increased number of skilled 
a 4 a ae ———— mechanics; we invite application from pat Personal. 
ods a * es os pm Ti 4 Ba .~ y A > ted tern makers, molders and machinists Ad \l E. White. i os : 
sathed : " nfe r oa with HA. Mo caeeies dress the Westinghouse Machine Company, = ~ a Se CS te Pe 

S: 0 erence : res 2 é § ‘as *ittsburg s fo m9 t ] 1 ) 
can be arranged at any time. A. B., care East Pitts! h, Pa. fore n ol ‘ ind die department ot 
AMERICAN MACHINIST. Wanted—By Clark Bros., Belmont, Alle the Pa & Bingha Company. Cleve 
A chanical engineer of great experience gany Co., N. \ machinists ; suffalo wages : ' 
who = "be — at , aaier pasteann for , | and steady employment ; selmont is a pretty | ‘and, © ely been promoted to the 
as ee 0 oO ac > s SE i ri <= : 5 i abits > j > § "{ ' 
while, but has kept in touch with the times,| Pye "hert with first-class schools, low. rents | POS! ip dent 
the Corits aa snes ek 2 — and every inducement to men with families. 
sponsible engine company having an office in Wanted—By a manufacturing company 
New York, or that intends to establish one; he] near New York, a man of energy, strong ‘ 
has many calls for engines from old customers] executive capacity, technical training and Obituary. 
and others; his name and reputation would] practical experience in machine work; the 
benefit any company; would also supervise} company produces a wide variety of ma Lhe el in, Zenobe Gramme, invet 
plans and estimates for moderate salary; a] chines, and wants permanent additional force | , 0 o¢ 4) 4 | 
long list of customers can be used for refer in the engineering department; salary $50 ' . © atts : ears MIS Malic 
ences. Box 277, AMERICAN MACHINIST. per week, for which corresponding ability | and forms t toundation of modern dyna 
will be required Address W. 8S. G., care : 
Help Wanted AMERICAN MACHINIS1 ni vho died January 22, at B 
ad } 1 1 
iv ‘ : Wanted—By an established concern manu ( n I Belgian, but 

Machinists Wanted- Two or three first facturing high-grade mac hine tools, a first a ae . ener veers No . ; 

class, all-around machinists Gifford Bros.,]| class draftsman who is thoroughly familiar ‘ : > we . 
Iiudson, N. with the designing of turret head chucking his disc erie vere made in Frances be 
’ ' machines for both screw and general work 
Wanted—A thoroughly competent pump ; 1 bor t hav-Badee r | 
y ; rs . must have held a position with some leading M : v-bacdegnee, nea Cg 
oe: an ye ge will be paid tol eoncess manufectaring machinery of this , shat ss he ay os = 

1e right party. Box 236, AMER. MACHINIS1 class; a splendid opportunity for the right ie : , : o~- 

Air Compressor Salesman Experienced, | man Write, giving full particulars, to Box \t Par 1 1 | wav ag t odd 
reliable and active salesman, to travel East 280, AMERICAN MACHINIS14 

t g ( i 
ry. In 1869 first pater 
9 . . 9 me there ceased to improve | 
lf You're Looking for “Gimcrack nye feces, 0 
I PI aqcell t ned = ont al 
schemes and devices in a Planer, the Whitcomb which « ed ng the most fan 
° ° in ° . " . — ~ ' 
isn’t the Planer you're looking for. If you're look- a Zé et : H a 
. 4 - ‘ a Cle cians the worl uccess ale 
ing for a thoroughly modern Planer, built on com- ; : 
mon sense lines and embodying every essential honors never spoiled his simplicity of chat 
feature for the accurate and rapid production of : acter. He was often asked to become nat 
good work, you need look no farther. 7 he ‘‘ talk- —— uralized in France. but refused His Bel 
ing points’’ of Whitcomb Planers are working points, every one of them, and : 
5 | ; : : : eS “fe ; gian origin was almost forgotten in Be 
they’re set forth briefly but interestingly in our new Catalog, which comes . 
promptly to you on request. gium during his life, although there is a 
street in Liege that bears his name. Now 
. 7 . « . 
Whitcomb Mfg. Co., Builders, Worcester, Mass., U.S.A. Re he Mn A ee ce wel 
Selig, Sonnenthal & Co., London. G, Diechmann & Sohn, Berlin, Fenwick Freres & Co.. Paris ; 1 y 
pride recalling his nativity 
Che annual meeting of the stockholders 
Modern High Grade of the Niles-Bement Pond Company was 
held February 5, at which the retiring 
board of directors was r¢ elected Later in 
the day the board of directors organized 
by electing the retiring officers with the 
exception of F. B. Miles, who resigned 
as vice-pre lent and who is succeeded 
The rem: irkable advant ges by T. T. Gaff ‘Ir. Miles is about to take 
of the Lundell ‘ Split- Pole’ ted that h 
Generator are fully described in ; , 1 
our catalog No. 10013 : 
Correspondence invited. 
SPRAGUE ELECTRIC COMPANY, a 
NEW YORK. establish a new technical school in Dront 

Chicago. Boston. St. Louis. Baltimore. ' ) 

country, one yy heim, founded in 
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1870; one in Christiania, founded in 1873, 
and in Bergen, founded in 1875. The 
industrial growth of the country has for 
some time rendered it evident that better 
facilities in this line are necessary. 


New Catalogs. 


The Norwood Bicycle Company, 62-66 Plum 
street, Cincinnati, O., has published a small 
catalog of machine handles, with prices. Size, 
standard, 314x6 inches. 

The C & C Blectric Company, 143 Liberty 
street, New York, has published a catalog of 
its series-parallel system of control for elec- 
tric motors. This is a new system, and a 
decidedly original one as applied to the pur- 
pose. It is designed especially for cylinder 
printing presses, but is applicable to large 
lathes and other machines The pamphlet 
describes it fully. Size, 8x51 inches. 

The Gleason Tool Company, Rochester, 
N. Y., has published a book of illustrations 
of some of its gear planers. These pictures 
are proofs of fine half-tone cuts, loosely 
mounted on heavy pages of an appropriate 
material. There are also severil large plates 
containing line drawings of mandrels used 
on the different machines, as well as some 
descriptive matter. The company manufac- 
tures gear planers in sizes 12 to 144 inches 
diameter, and gears from 1 inch to 16 feet 
diameter. Page size of this pamphlet, stan- 
dard, 9x12 inches. 








Manufacturers. 


The Sans Pareil Bottle Company, Hartford 
City, Ind., is enlarging. 

J. F. White has a site selected for a sugar 
beet factory at Moscow, N. Y. 

Buildings are to be erected by the Saginaw 
(Mich.) Plate Glass Company. 

The furniture factory of Messrs. Boak, at 
Iiughesville, Pa., is being rebuilt. 

Jacob Dime’s Mallory Spinning Mill, Pater- 
gon, N. J., was burned January 26. 

The Petaluma (Cal.) Incubator 
will erect a new 40xSv-foot building. 

I. C. Van Duzer and W. N. Auld will erect 
a furniture factory in Elberton, Ga. 


Company 


The brick and tile factory of Wm. B. Henry, 
at Lancaster, O., was burned January 29. 

The Oakland (R. I.) Worsted Company will, 
it is rumored, bui.:u another mill in the spring. 

The Hoosier Dye Works, New Albany, Ind., 
will probably build a large factory in the 
spring. 

Swift & Co. will, it is understood, put up a 


glue factory at their St. Joseph (Mo.) stock 
yards. 
The Ripon (Wis.) Underwear Company's 


plant has been burned and probably will be 
rebuilt. 


A ginning plant and compress will be 
erected at Mount Calm, Tex., by Robert 
Nickels. 

The Fiberoid Company, manufacturer of 


collars, ete., Newburyport, Mass., will enlarge 
its plant. 

The Adamson Mill Company, Cedartown, 
Ga., will erect a $100,000 cotton mill to make 
tine yarns. 
manufacturers, 
build a 


bottle 
Pa., intend to- 


Arbrogast Brothers, 
near Six Mile Ferry, 
new factory. 

The Winchester Repeating Arms Company, 
New Haven, Conn., will enlarge its kiln-drying 
department. 


(Continued on neat page.) 





FOR SALE! 


We are desirous of installing several of our new 


where they may be seen, and we will make special dis” 
counts to introduce them. Our engines are the Vertical 
type 5 H. P. Single Cylinder and 10 H. P. Double Cylin- 
der, of the latest and most modern design, highest efh- 
ciency and very economical in the amount of gas consumed 

This isan opportunity that should not be overlooked 
by anyonecontemplating using gas engine motive power 

Illustrations and specifications will be furnished upon 
application 

Inquire of 


Fred’k A. Verdon Company, 
45 and 47 14th St., Hoboken, N. J. 


VALUABLE BOOKS. 








Mechanical Movements, Powers, Devices 
and Appliances, 
By Gardner D. Hiscox. Price, $3.00 
Horseless Vehicles, Automobiles and Motor Cycles 
By Gardner D. Hiscox. Price, $3.00 
Gas Engine Construction, 
By Parsell & Weed. Price, $2.50 
Liquid Air and the Liquefaction of Gases, 
By Prof. T. O’Conor Sloane. Price, $2.50 
Gas, Gasoline and Oil Engines, 
By Gardner D. Hiscox. Price, $2.50 
Complete Electrical Library (5 volumes ), 
By Prof. T O'Conor Sloane. Price, $5.00 
A special circular of any of 
to any address in the world on 
request. 


these books sent on request. 

Our 96 page catalog of scientific 

and practical books, sent free 

NORMAN W. HENLEY & CO., 
PUBLISHERS, 

15 Beekman St. NEW YORK. 




















con- 


M°?! ‘well - ordered ’’ 
4 


cerns number their orders 
Where do you print this number? 


hh] 
| | able busine 


That’s the rub! It’s here, there 


and difficult to find. Steals invalu- 


Ss time 
What do you think of the 
corner in which U.S pleased to 
see the postage stamp? Of the 
corner that is close to your ordet 


date? Of the corner that catches 


quickly and naturally, the eye 


when your requests are on file? 


What do you think of universality 


in details that affect the whole 


busy world? Of aconcern that 


Wishes to earn your esteem by 


strict rendering of these detail 
32 
ms requests for 
sizes 
of two * number-on-bill 
_ kinds * number-on-pkge, 
in stock. 


number-on-manife st 


> 


etc., etc, 


Have you free Red Book ‘“J"’ 


on Drop-forgings ? 


J. H. Williams & Co., 


BROOKLYN, N.Y. 



































Draftsmen Wanted. 


WE have positions open for capable, experienced Me- 
chanical Draftsmen Our business is to assist 
Draftsmen and Engineers (technical men only) to secure 
positions when unemployed, and to better their positions 
when employed. Our business was established in 1893. 


Address THE ENGINEERING AGENCY, 
1605 Monadnock Block. CHICAGO. 





‘Ive gota 
FREESCHO 


Technical Education 
By MAIL. 
To introduce the high stand- 
ard of The American School 
of Correspondence, the Trus- 
tees have voted to awarda 
limited number of Free 
Scholarships in Mechanical, 
Electrical, or Steam 


* ° 
Engineering, 
including a complete course 
in Mechanical Drawing. 

An excellent opportunity 
for private instruction. in 
Mathematics, Mechanical 
Drawing or the sciences, 
under the direction of com- 
petent instructors. 
Application blank on request. 
American School of 

Correspondence 


(Chartered by the Common- 
wealth of Massachusetts), 


Boston, Mass., U.S. A. 




















Everything’s In 
Si h on a Wilson Planer. 

g Entire shift and teed 
rigging is right on the front side 
of the machine, and there is 





nothing _hid- 
den away in- 
side the bed 


where ’twould 
be awkward 
to get at and 
liable to get 
out of order. 


Circular free 


W. A. WILSON, 13 River St., Rochester, N.Y. 


J. S. STILLWELL, M. Sc. 
industrial Chemist and Engineer. 


Eleven years’ practical experience as superintendent 
and expert in chemical and mechanical! work 

SPECIALTY—OVERCOMING DIFFICULTIES 
IN THE WORKING OF NON-METALLIC MA- 
TERIALS. Processes worked out. Duplication of 
Products, Analyses 


156 BROADWAY, NEW YORK. 








MAGNETIC CHUCKS 


FOR 


B. & S. Surface Grinders. 
0. S. WALKER & CO., WORCESTER, Mass. 








